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NOTICE SUBSCRIBERS 
New Standard Pricing Schedule 


For 
Original, Reproduced, Microfiche Copies Documents 


The new OTS pricing schedule for original reproduced copies retroactive except where the previously 
announced price documents lower. When the existing stocks printed documents are depleted and 
must reproduced, the new price schedule will apply. Normally,documents which were announced more than one 
year ago will not printed form. The new standard schedule general 1/3 lower than the average previous 
prices, 


Standard Price Schedule for Original Reproduced Copies (HC) 


Pages 


$1. 
100 
101 150 
151 200 
201 300 
301 400 
401 plus 


plus 
per page excess 400 pages 


OTS has changed its system microphotography from microfilm microfiche unitized sheet form 
microphotography). documents announced OTS subsequent July 15, 1964, are available either origi- 
nal, reproduced, microfiche copy only. 


OTS will use the International Standard size microfiche sheet 105 mm. 148 mm.(approximately 
6"). Image size will generally 18:1 reduction. document contains pages less, normally only 
one sheet microfiche will necessary. "Trailer cards addition the first will used for the 
additional pages. 


Standard Price Schedule for Microfiche (MF) 


Method Purchase Microfiche Price 
Individual Document Orders .50 for sheet 
plus .25 for each trailer sheet 
Automatic Distribution* .40 for sheet 
(by Issuing Agency), e.g., plus .25 for each trailer sheet 
all NASA, all AEC, all DDC, etc.) 
Automatic Distribution all reports for sheet 
all translations available from for each trailer sheet 
Clearinghouse microfiche 
Additional copies the same document for sheet 
requested with the original order for each trailer sheet 


*Automatic distribution subject category, through advance subscription, will announced the near 
future. 

Pricing schedules for sale magnetic (computer) tapes, new journals, catalog cards, fee literature 
searches, and other bibliographic materials will announced later. 
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Microphotography 


All documents entering the OTS collection July 15, 1964 will available microfiche unitized 
sheet form microphotography) well full-size reproduction. The International Standards Organization 
size 105 mm. 148 mm. (approximately 4"x6") sheets microfiche will used. Image size will gener- 
ally 18:1 reduction. document contains pages less, normally only one sheet microfiche will 
necessary. "Trailer sheets", sheets addition the first for longer reports, will contain somewhat more 
pages. 


OTS changing its system because most Government agencies are converting microfiche and be- 
cause microfiche has the following advantages over microfilm: 


Costs less produce 

Rapid production 

Rapid dissemination 

Simple file 

Fast Retrieval 

Compact storage 

Hard copy only when needed 


Microfiche prices are included the entries. Microfiche viewing and reproduction equipment availa- 
ble from several and European companies. 


Abstract Journals 


The USGRR, beginning with the August issue, contains listings and abstracts only that material not 
listed and abstracted other journals. There are four specialized journals abstracting documents available 


from OTS: 
Government Research Documents not listed 
the other journals. 


Technical Translations All translations. 
Nuclear Science Abstracts AEC documents. 


Scientific and Technical Aerospace Report NASA documents. 


Subscription prices for these publications are available from the Superintendent Documents, 
Government Printing Office, Washington, 20204. 


Improved Customer Service 


connection with the above developments, OTS consolidating all its documentation operations, in- 
cluding printing and document storage and dissemination, one building. All services the customer should 
greatly improved, including more prompt servicing orders for documents. 
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TECHNICAL 


Aircraft and Flight Equipment 


AD-603 527 Div. 15, 
OTS Prices: $7.00/MF $1.50 


Hughes Aircraft Co., Segundo, Calif. 

NONLINEAR SHELL MATRIX ANALYSIS, 

Rept. for Jan-15 Dec 63, 

Klein, Kimura, Knisley, Stierle, and 

Wittkow. Feb 64, 316p SSD-31116R 

Contract AF33 657 10192, Proj. 1467, Task 146701 

RTD TDR63 4255 

report 


Legibility this document part unsatisfactory. 
Reproduction has been made from available copy. 


Descriptors: (*Structural shells, Mathematical analysis), 
(*Matrix algebra, Programming (Computers)), Loading 
(Mechanics), Deflection, Bodies revolution, Reinforcing 
materials, Pressure vessels, Numerical analysis, 
Integration, Series, Nonlinear systems. 


computer program presented for solving large 
class complex nonlinear shell problems. nonlinear- 
ities are due large deflection effects, Initial imperfect- 
tions are included the formulation, The computer 
program consists the following parts; input, diagnostic, 
matrix setup, and matrix solution. The matrix set 
integrating the shell equations. The nonlinear terms 
are treated separate matrix. The solution 

carried out step-by-step Examples are 
given illustrate the methods and the computer 

program with recommendations given for increasing the 
capability the latter. (Author) 


558 Div. 
OTS Prices: $3. $0.75 


Fenwal, Inc., Ashland, Mass. 
SIMULATED FLIGHT TEST INVESTIGATION THE 
EFFECTIVENESS LIGHTWEIGHT, AIRCRAFT, 
FIXED, FIRE-EXTINGUISHING SYSTEM, 
Final rept., 
Jun 64, 
Contracts 59752, NOw61 0243c 
Unclassified report 


Descriptors: (*Fire extinguishers, Aircraft equipment), 
(*Aircraft fires, Fire extinguishers), 
systems, Jet engines, Aviation fuels, Simulation, 
Military requirements, Hydraulic fluids. 


The lightweight, aircraft fixed, fire-extinguishing 

system met exceeded the performance objectives 
Navy, Bureau Weapons Contract N600 (19) 59752 during 
fire tests conducted under simulated flight conditions. 
test apparatus simulating the conditions aircraft 
tubine engine during flight was constructed. Fire tests 
were conducted using conventional extinguishing system 
charged with Freon 1301. Duplicate tests were performed 
using the lightweight, fixed system and 
the results these tests compared. (Author) 


BULLETIN 


AD-603 596 Div. 
OTS Prices: $6.00/MF $1.25 


United States Rubber Co., Wayne, 
PRODUCT IMPROVEMENT PROGRAM PROVIDE EX- 
TRA HIGH STRENGTH PURCHASE TAPES FOR THE 
9/F48A AIRCRAFT ARRESTING 
Final rept., 
Daniel Schichman and Illingworth. Jun 64, 262p 
Contract AF33 657 9653, Proj. 912A0000 97105 
SEG TDR64 

Unclassified report 


Descriptors: (*Arresting gear, Tapes), (*Tapes, 
Arresting gear), Aircraft, Landing aids, Cordage, Dacron, 
Nylon, Mechanical properties, Manufacturing methods, 
Quality control, Test methods, Mathematical models, Ana- 
log computers. 


This report was prepared order present the results 
analytical and experimental effort provide extra 
high strength purchase tapes with improved wear and en- 
gaging speed characteristics for the BAK-9 arresting sys- 
The purchase tapes now used the barrier 
have ultimate strength 70,000 pounds and are not 
ble exploiting the full thermal energy potential the ab- 
sorber unit. Using the existing purchase tapes, the BAK-9 
has nominal energy capacity million foot-pounds 
950 feet runout with this capacity being limited maxi- 
mum permissable tape considered that full 
thermal capacity the (70 million foot-pounds) can 
realized using purchase tapes having ultimate 
strength 100,000 pounds while still retaining the same 
physical dimensions the existing tapes. design study 
covering the materials and construction the present tape 
was made. The quality control methods employed the 
tape manufacturer were investigated and evaluated. 
analog computer study the behavior the tape during 
arrestment and the control parameters which describe the 
operation the BAK-9 system was Finally, tape 
design which considered fulfill the requirements the 
contract recommended. (Author) 


AD-603 700 Div. 
OTS Prices: $1. 00/MF $0.50 


Systems Engineering Group, Research and Technology 
Div., Wright-Patterson AFB, Ohio. 

COMPROMISES ESSENTIAL SELECTION 
AIRCRAFT TIRE TREAD DESIGN, 

Roberts. Jun 64, 18p 

Proj. 931H 97068 

SEG TDR64 


Unclassified report 


Descriptors: (*Aircraft tires, Design), (*Friction, 
Aircraft tires), Deceleration, Aircraft, Costs, Performance 
(Engineering), Landing. 


This paper presents study the contribution tire 
tread stopping aircraft wet runways and determina- 
tion optimum design for the best braking coefficient, 
considering the effects wear and cost. The study 

based KC-135 and Boeing 707 type aircraft tires 
operating water depth 0.30 inches. The 
investigation shows that new tires meet the stopping distance 
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performed with air flows 2500, 6000, and 9500 cubic 
feet per minute; engine skin temperatures 200 and 550 
degrees Fahrenheit and weights Freon 13B1 
(extinguishing agent) 3.7, 2.5, and 


AD-603 749 Div. 
OTS Prices: $5.00/MF $1.00 


Bendix Products Aerospace Div., Bendix Corp., 
South Bend, Ind. 


BAND-PASS SHOCK ABSORBER STUDIES, 
Apr 64, 159p SH-64-1 
Contract NOw60 0373C 
Unclassified report 
regret that legibility this document part 


unsatisfactory. Reproduction has been made from best 
available copy. 


Descriptors: (*Vibration isolators, Landing impact), 
(*Landing gear, Vibration isolators), Arresting gear, 
Loading (Mechanics), Shock (Mechanics), Fighters, 
Attack bombers, Fluid dynamic properties, Analog 
computers, Mathematical models. 


The principal objective the program was study the 
application the band-pass principle aircraft landing 
gear shock struts. The program included both theoretical 
and experimental evaluation. The first portion the 
theoretical studies was devoted the design and 
evaluation band-pass unit for the McDonnell F4H-1 
MLG shock strut. The second part the theoretical 
studies was the design and evaluation unit for the 
North American A3J-1 MLG shock strut. The 
experimental program consisted the fabrication 
band-pass unit and modification the A3J-1 shock strut 
utilize and the test program conducted the drop 
test tower over the 120 inch dynamometer. The principal 
result conclusion coming from the program that 
loads arising from arresting cable impact, into the 
unsprung mass (tire, wheel, axle, and inner cylinder 
shock strut) are not alleviated any appreciable degree 
through use the band-pass principle. The incremental 
increases loads through the landing gear attach points 
into the aircraft structure, however, may reduced 
(Author) 


AD-603 758 Div. 
OTS Prices: $1.00 


Douglas Aircraft Co., Inc., Long Beach, Calif. 
LABORATORY AND FLIGHT EVALUATION 
AIRCRAFT AIRCOOLED WHEEL BRAKES WITH 
BERYLLIUM HEAT SINK, 
Dec 63, 132p LB-31550 
Contract NOw62 

Unclassified report 


Descriptors: (*Brakes, Aircraft), (*Aircraft, Vehicle 
brakes), (*Heat exchangers, Beryllium), (*Beryllium, 
Vehicle brakes), Flight testing, Brakes, Environmental 
tests, Design, Costs, Naval aircraft, Taxiing, Wear 

resistance, Instrumentation, Temperature, Time, 
Materials, Blowers, Tables, Heat transfer, Ducts, 

Air 


program for the evaluation forced aircooled 
beryllium heat sink aircraft wheel brakes installed 
A-3 aircraft was established. Laboratory and aircraft 
field tests showed the braking system feasible and 
practicable. The aircooling reduced aircraft turn-around 
time percent and the beryllim heat sink provided 

percent weight saving. Design and cost parameters 
are established and consideration for use beryllium 
heat sink brake recommended for use future 
aircraft. (Author) 


AIRCRAFT AND FLIGHT EQUIPMENT Division 


AD-603 791 Div. 
OTS Prices: $4.00/MF $0.75 


Princeton Univ., 

TESTS HAMILTON STANDARD FOUR-WAY, 

21-INCH-DIAMETER MODEL PROPELLER EMPLOYING 

THE NAVY AIRBORNE MODEL TEST 

Rept. for 23-31 Aug 62, 

‘by John Olcott. Apr 64, 123p AER-675 

Contract Nonr1858 14; Grant NSF GP579, Proj. NR212 000 
Unclassified report 


Descriptors: (*Propellers (Aerial), Model tests), 
(*Propeller blades, Aerodynamic loading), Test facilities, 
Airborne, Moments, Stresses, Force (Mechanics), 
Vibration, Thrust, Structural properties, Transport 
planes, Vertical take-off planes. 


The Navy's Airborne Model Test Facility was 
employed obtain aerodynamic and structural test data 

for Hamilton Standard 1/9th-scale model representative 
early propeller design for the XC-142 aircraft. All 
propeller forces and moments plus propeller blade stresses 
are presented for inflow angles through degrees. 

(Author) 


OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
TRANSTABILITY FLUTTER SUPERSONIC 
AIRCRAFT PANELS, 
Isaacs. 49, 15p P-101 
Unclassified report 


Descriptors: (*Airplane panels, Aerodynamic loading), 
(*Flutter, Airplane panels), Aeroelasticity, Stability, 
Beams (Structural), Buckling (Mechanics), Supersonic 
flow, Supersonic planes, Models (Simulations). 


beam clamped the ends. The ends have been 
forced toward one another before clamping that the 
beam buckled slightly. One face the beam exposed 
supersonic air stream flowing parallel the beam 
whose effect pressure negatively the 
inclination the beam. The practical prototype this 
model which was used study transtability flutter 
panel the structure supersonic aircraft. 


AD-603 863 Div. 
OTS Prices: $3.00/MF $0.75 


National Aviation Facilities Experimental Center, 
Atlantic City, 
SIMULATOR COMPARISON NETHERLANDS 
LANDING ZONE LIGHTING PATTERNS, 
Final rept., 
Robert McKelvey, Guy Brown, and 
Robert Ontiveros. Feb 64, 84p 
Contract ARDS472, Proj. 421 29R 
FAA 
Unclassified report 


Project was assisted the Netherlands Aero and 
Astronautical Research Institute, Amsterdam for whom 
the rept. was prepared. 


Descriptors: (*Netherlands, Terminal flight facilities), 
(*Terminal flight facilities, Approach lights), (*Lighting 
equipment, Runways), Simulation, All-weather aviation; 
Landing aids, Flight simulators, Visibility, Configur- 
ation, Performance (Human), Instrument landings, 
Analysis variance, Tables, Pilots. 


airport lighting research programs, the Systems 
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AD-603 960 14, 
OTS Prices: $1.00 


Shell Development Co., Emeryville, Calif, 

STUDY HELICOPTER GEAR LUBRICATION, 
Final rept, for Jun 63-31 May 64, 

Jensen, May 64, 168p Shell-S-13926 
Contract 


Unclassified report 


Descriptors: (*Lubrication, Transmission gears), 
(*Gears, Helicopters), (*Helicopters, Transmission 
gears), Transmissions, Failure (Mechanics), Load 
distribution, Stresses, Lubricants, Fatigue (Mechanics), 
Design, Wear resistance, Surface properties, Environ- 
mental tests, Experimental data, 


This study helicopter gear lubrication consists in.a 
study the types failure that have occurred 
helicopter transmissions the field, and attempt 
learn the causes such failures theoretical and 
experimental basis, The overall objectives the work, 
however, are not limited solutions gear lubrication 
problems existing helicopter transmissions, but also 
aim developing information useful future transmis- 
sion designs and, part, applicable other gear 
systems, 


026 Div. 
OTS Prices: $2.00/MF $0.50 


Aviation Safety Engineering and Research, 
Phoenix, Ariz, 
STRUCTURAL ANALYSIS THREE CRASH IMPACT 
CONFIGURATIONS STEEL TUBE AND FABRIC 
Preliminary rept. 
James Avery and Ruth Petry. May 64, 48p 
AvSER-63-9 
Contract DA44 177AMC888T, Task 1A024701A12101, 
formerly Task 9R95 001 
TRECOM TR64 

Unclassified report 


Descriptors: (*Airframes, Impact shock), (*Aviation 
accidents, Impact shock), Landing impact, Mathematical 
models, Airspeed, Deceleration, Airplane noses, Wings, 
Landing gear, Aircraft cabins, Aviation safety, 
Structures, Mathematical analysis. 


This report covers the development limited mathe- 
matical models predict qualitative terms the 
crashworthiness light airframe structure (of the 
Piper J-3 type) under three impact 
indices crashworthiness were selected: (1) the air- 
craft velocity required cause structural collapse 
short general cabin collapse, and (2) the maximum 
deceleration applied the occupants during the crash, 
Engineering analysis and physical principles are applied 
each appropriate mathematical model develop the 
crashworthiness indices. Sample calculations were 
made for the Piper J-3 three typical crash impact 
configurations: nose impact, nose and wing impact, 
and impact the landing gear (considering only the 
vertical velocity component), The preliminary study 
reveals that the crashworthiness indices selected are 
potentially useful evaluating structural modifications 
such the eight items (Author) 


OTS Prices: $7.00/MF $1.50 


Lockheed-California Co., Burbank. 
INVESTIGATION ELASTIC COUPLING PHENOMENA 
HIGH SPEED RIGID ROTOR 


AIRCRAFT AND FLIGHT EQUIPMENT Division 


‘Rept. for Apr 62-Jun 63, 
John Yeates. Jun 64, 307p Lock-LR-17013 
Contract DA44 177tc828, Task 1D121401A14302 
TRECOM TR63 

Unclassified report 


Descriptors: (*Helicopter rotors, Design), (*Rotor 
blades (Rotary wings), Design), Blade airfoils, 
Dynamics, Oscillation, Stability, Aerodynamic loading, 
Hovering, Couplings, Elasticity, Wind tunnel models, 
Control systems. 


The report describes investigation the effects 
variations design parameters the dynamic charac- 
teristics cantilever blade rotors. Some 
fundamental concepts rigid rotor dynamics including 
decoupling are presented, well 10-degree-of- 
freedom rotor stability analysis hovering and brief 
study the static stability the model. dynamic 
helicopter wind tunnel model having 10-foot rotor 
diameter was constructed with three sets blades and 
hub which allowed many variations geometry and 
stiffness. Seven rotor configurations were The 
model and rotors and the testing technique are described, 
and all the data collected are included. principal focus 
the program was the decoupled, 'matched 
type rigid rotor. was demonstrated simulated air 
speeds the order 240 miles per hour that this type 
rotor stable with extremely small values control 
gyro inertia. addition, was found that blade matching 
has major influence chordwise oscillating blade loads. 
(Author) 


AD-604 065 Div. 
OTS Prices: $1.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
ANALYSIS CONTROL-DISPLAY LIMITATIONS 
MULTI-JET TRANSPORT AIRCRAFT, 
Master's thesis, 
James Eri and Paul Jun 64, 388p 
AFIT GGC/EE/64-4 

Unclassified report 


The original document contains color, but distribution 
copies are available black-and-white reproduction only. 


Descriptors: (*Jet transport planes, Instrument panels), 
(*Instrument panels, Jet transport planes), Flight 
instruments, Flight control systems, Automatic, Digital 
computers, Analog computers, Display systems, 
Analysis, Equations, Design, Control 


survey operational problems encountered both 
commercial and military multi-jet transport aircraft 
has revealed number control-display limitations 
which restrict aircraft usefulness and 
This study was instigated thoroughly analyze existing 
problems and recommend corrective action applica- 
ble present and future multi-jet transports, long 
range mission was investigated detail analytical 
techniques, leading logical progression sensors, 
computers, displays and controls required for the 
vehicle, Results this study will serve the basis 
for continuing refinement the multi-jet transport 
control-display subsystem, even greater impor- 
tance the application the systematic design ap- 
proach proposed aircraft, thus setting precedent 
and for control-display design succeed- 
ing 


AD-604 066 Div. 
OTS Prices: $1.75 


Air Force Inst, Wright-Patterson AFB, Ohio. 
APPLICATION LIMIT-CYCLE AND PARAMETER- 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY Division 


Astronomy, Geophysics and 
Geography 


AD-603 535 Div. 2,7 
OTS Prices: $7.00/MF $1.50 


Aerospace Technology Div., Library Congress, 
Washington, 
GLAZED FROST AND ICE FORMATION CABLES 
WITHIN THE TERRITORY THE USSR, 
ATD U64 47; 71204 

Unclassified report 


Unedited rough draft trans. mono. Gololed 
Obledenenie Provodov Territorii SSSR, Leningrad, 
1961, 174p. 


Descriptors: (*Ice, Cables), (*Cables, Ice), Electric 
cables, Snow, Hydrology, Climatology, Geography, 
Thickness, USSR, 


The monograph contains the results studies made 
ice rime phenomena, description the ice formation 
conditions within the territory the USSR, and the first 
scientific summary accumulated data taken from 
instrumental observations made ice formation 
cables. The information contained the monograph can 
used designing and operating communication and 
electric power lines and other line installations. The 
monograph also interest for meteorologists, 
climatologists, geographers, and other readers interested 
problems climate within the USSR, (Author) 


OTS Prices: $0.75 


Stanford Research Menlo Park, 
TURBULENGE AND ITS ANALYSIS USE 
RAWINSONDE DATA, 
Final rept., 
Endlich and Mancuso. Jun 64, 65p 
Contract Cwb10624 

Unclassified report 


Descriptors: (*Turbulence, Atmospheric motion), (*At- 
mospheric motion, Turbulence), Terrain, Jet streams 
(Meteorology), Wind, Fluid dynamic problems, Measure- 
ment, Radiosondes, Flight paths, Jet planes, Meteoro- 
logical charts. 


This investigation clear-air turbulence has several 
parts. The first section reviews selected aspects turbu- 
lence, and emphasizes the large size and persistent nature 
certain areas moderate severe turbulence, The next 
section investigation turbulence pronounced jet 
stream flow over mountains, order test the utility 
standard upper-air data turbulence analysis, values 
Richardson's number and the turbulence index were deter- 
mined electronic computer eight layers between 500 
and 150 all rawinsonde stations the United States 
during the period 12-24 March 1962, These values are com- 
pared with turbulence reports made pilots jet aircraft 
and collected the Clear-Air Turbulence Project. Several 
maps are presented that illustrate substantial agreement 
computed quantities with the turbulence reports. Standard 
statistical tests show that both the and numbers have 
definite skill turbulence analysis, and that combined use 
the two numbers more accurate than use either one 
separately. Suggestions are given for further improvement 
criteria for analyzing turbulence. Experiments grid- 
point analysis turbulence and objective turbulence 
forecasting are recommended, (Author) 


California Univ., Los 
INVERSION THE OMEGA-EQUATION, 
Final rept., 
Grant WB11 
Unclassified report 


Prepared cooperation with Buenos Aires Univ. 
(Argentina). 


(*Weather forecasting, Numerical methods 
and procedures), (*Numerical methods and procedures, 
Weather forecasting), Meteorological parameters, 
Mathematical models, Equations, Meteorological 
satellites, Data, Numerical analysis, Meteorological 


formal method inversion the baroclinic 
the quasigeostrophic models proposed, 
application satellite meteorology suggested, 

where 500 millibar surface obtained regions 
sparse data from knowledge the surface map and the 
vertical motion field, (Author) 


AD-603 574 Div. 
OTS Prices: $0.50 


Chicago Univ., 
EVALUATION ERRORS THE GRAPHICAL RECTI- 
FICATION SATELLITE PHOTOGRAPHS, 
Satellite and Mesometeorology Research research 
Tetsuya Fujita, Jul 64, 26p SMRP-RP-30 
Grant CWB WBG6 
Unclassified report 


Descriptors: (*Rectifiers (Photography), Graphics), 
(*Meteorological satellites, Photography), (*Photographs, 
Cloud cover), Satellites (Artificial), Pictures, Meteorolog- 
ical parameters, Position finding, Errors, Analysis, 


order investigate the proper design the grid sys- 
tems used gridding rectifying satellite pictures, 
evaluation errors from various sources has been 
was found that the discrete grid intervals both height 
and tilt are vital importance determining final accuracy. 
The rotation the grid around the exposure subpoint 
found permissible unless accuracy 0,1 degree 
required, Where accuracy requirements permit, the 
author's OEC height grids may replaced height 
grids which are less complicated and much easier use, 
This change also permits the use perspective height and 
tilt grids with less than 0,2 degree error, evaluation 
the gridding error due the uncertainty the spin-axis 
points revealed that may almost entirely eliminated 
adopting coupled rotation the principal lines. (Author) 


AD-603 592 Div. 27, 
OTS Prices: $1.00/MF $0.50 


Air Force Cambridge Research Labs., Bedford, Mass. 
PRELIMINARY EVALUATION THE CRICKETSONDE 
ROCKET SYSTEM, 
Instrumentation paper, 
Konstantins Pocs. Jun 64, 23p 
Proj. 6682, Task 668205 
AFCRL 469; AFCRL IP43 
Unclassified report 


Descriptors: (*Sounding rockets, Meteorology), 
(*Atmospheric sounding, Rockets), Radiosondes, 
Low altitude, Telemeter systems, Parachute descents, 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY Division 


Descriptors: (*Cloud cover, Ultraviolet radiation), 
radiation, Cloud cover), Ultraviolet 
spectroscopy, Solar radiation, Spectrum analyzers, 
Spectrophotometers, Meteorological parameters, Clouds, 
Climatology, Sky brightness, Albedo (Astronomy), 
Scattering, Ozone, Intensity, Diurnal variations, 
Measurements, Statistical analysis, Tables, 

Switzerland. 


The spectral intensity ultraviolet radiation from the 
cloudless and the cloudy sky Davos (Swiss Alps, 1590 
has been measured for lambda=330 millimicrons 
and 370 millimicrons. effect atmospheric ozone 
the intensity must taken into account these 
wavelengths. The ratio between the intensity obtained 
with and without clouds applied this investigation 

measure for the influence the clouds ultraviolet 
sky radiation; the values the ratio have been plotted 
function solar altitude for various cloud conditions. 
Mean values the ratio averaged over the whole 
interval solar altitude have been determined for 
different kinds and amounts cloud and the mean 

scatter the values has been computed for each 
cloud condition considered. (Author) 


AD-603 727 Div. 
OTS Prices: $1.00/MF $0.50 


Kiruna Geophysical Observatory (Sweden), 
SYSTEM FOR AUTOMATIC COLLECTION 
GEOMAGNETIC DATA DIGITAL FORM, 
Annual summary rept. for Dec 62-31 Jan 64, 
Mar 64, 23p 
Contract AF61 052 237 
AFCRL 470 
Unclassified report 


Descriptors: (*Digital recording systems, Terrestrial 
magnetism), (*Terrestrial magnetism, Digital 
recording systems), Sweden, Automation, Magnetic 
fields, Instrumentation. 


Equipment was constructed for automatic collection 
geomagnetic data digital samples all three 
components the earth's magnetic field each seconds. 
The instrumentation was tested for recording one com- 
ponent for year and found working satisfactorily. 
now being tested for three (Author) 


AD-603 729 Div. 2,9 
OTS Prices: $2.00/MF $0.50 


Technische Hochschule, Darmstadt (West 
THE TWO-DIMENSIONAL SPECTRAL ANALYSIS 
KINETIC ENERGY OVER CIRCUMPOLAR AREA 
SPHERE, 
Technical note no. 
Mesinger. Dec 63, 48p 
Contract AF61 052 366 
AFCRL 248 
Unclassified report 


Descriptors: (*Wind, Atmospheric motion), 
(*Turbulence, Atmospheric motion), Kinetic theory, 
One-dimensional flow, Two dimensional flow, 
Spectroscopy, Polar regions, Air, West Germany. 


Two possibilities for the two-dimensional spectral 
analysis kinetic energy flow-fields (on spherical 
earth) are discussed: one using the associated Legendre 
polynomials for meridional representation, and the other 
the sin functions with latitude-dependent amplitude 
The latter method applied the analysis 


some 500 observed and barotropically predicted wind 
fields. The obtained two-dimensional and resulting one- 
dimensional spectral distributions are described. 
similarity observed between the meridional spectra 
zonal motion and zonal spectra meridional motion, 
and between the meridional spectra meridional motion 
and zonal spectra zonal motion. Differences time 
variations observed and predicted spectra are treated: 
predicted spectra showed considerably smaller time 
variability. Data the influence the viscosity term 
the spectra are presented, (Author) 


OTS Prices: $3.00/MF $0.75 


Army Signal Radio Propagation Agency, Fort Monmouth, 
N, J. 
GREAT-CIRCLE AND DEVIATED-PATH OBSERVATIONS 
SIGNALS USING SIMPLE TECHNIQUE, 
Frederic Dickson and Richard Silberstein. 
May 64, 88p 
Projs. 872, 
Unclassified report 


Rept. Proj. 


Descriptors: (*Radio waves, Propagation), 
propagation, Radio waves), Radio transmission, Radio 
transmitters, Scattering, High frequency, Antennas, 
Azimuth, Pacific Ocean, Signals. 


modification the Pinwheel techniques observing 
signals propagated over deviated paths was used over 
Pacific paths 12, and Mc. Strip-chart records 
made signals with directive receiving antennas 
rotating ten times fast similiar transmitting 
antennas gave distinct records deviated scatter signals 
alone co-existing with great-circle signals. the use 
precise program timers, combined receiving and trans- 
mitting azimuths for strongest signals were 
Although scattering from land masses from equatorial 
layers seemed possibility when scatter 
signals came from relatively fixed location, most the 
results examined indicated, for all frequencies, variable 
scattering locations the sea, determined skip 
conditions. (Author) 


AD-603 780 Div. 
OTS Prices: $0.50 


(California Univ., Berkeley]. 
INTERPLANETARY MEDIUM PHYSICS AND COMET 
TAILS, 
Final rept., 
John Brandt. 1964, 
Grant Nonr G00036 63, Proj. 796 
Unclassified report 


Descriptors: (*Space environmental conditions, Physics), 
(*Comets, Analysis), Interstellar matter, Gases, 

Plasma medium, Dust, Solar radiation, Celestial 


AD-603 790 Div. 
OTS Prices: $7.00/MF $1.75 


Science and Engineering, Inc., Cambridge, 
ass. 

RESEARCH PROGRAM INVESTIGATE THE 
CHARGED PARTICLE FLUX THE NEAR-EARTH 
MAGNETOSPHERE FROM P-11 SUB-SATELLITE, 
Final 

Quinn, Jr. May 64, 355p 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY Division 


Descriptors: (*Aurorae, Spectroscopy), Line spectrum, 
Emissivity, Phototubes, Construction, Electron density, 
Temperature, Brightness, Ionosphere, Absorption, 
Whistlers, Nitrogen, Sky brightness, Norway. 


Research the following areas summarized: rapid 
movements auroral rays, construction and application 
four channel photometer for auroral research; current 
densities visual aurora; temperature measurements; 
relation between auroral luminosity and ionospheric 
absorption; studies the hydrogen line emissions; very low 
frequency emissions from aurora. 


AD-603 861 30, 
OTS Prices: $1.00 


International Business Machines Corp., Rockville, Md. 

OPTIMIZED DIGITAL AUTOMATIC MAP COMPILA- 

TION SYSTEM, 

Final technical rept, for Jan 63-10 Jul 64, 

Christensen, Jul 64, 165p 

Contract DA44 009AMC111X, Proj. 8T35 001 
Unclassified report 


Descriptors: (*Photogrammetry, Digital systems), 
(*Analog-digital computers, Stereoscopes), (*Digital 
systems, Photogrammetry), Mapping, Feasibility 
studies, Programming (Computers), Terrain, Digital 
computers, Orthophotography, Electronic scanners, 
Compilers, Surveying, Optimization, Automatic. 


The primary purpose the DAMC project optimize 
system hardware and computer programs, and develop 
and evaluate alternate correlation techniques. The ob- 
jective prove conclusively the concept digital map 
compilation, The system consists photo digitizer 
unit for scanning and digitizing pair stereo aerial 
diapositives, specially written computer programs for 
use IBM 7090/7094 Computer perform resec- 
tion, rectification, correlation, and orthocorrection 
the digital photo data, and photomap printer unit for 
printing the rectified photo, the contour manuscript 

with without grid tic marks, and the orthophoto map 
with without contours and grid tic marks, 


AD-603 868 Div. 
OTS Prices: $1.00/MF $0.50 


Brandeis Univ., Waltham, Mass. 
THE THERMAL AND ELECTRICAL CONDUCTIVITY 
COOLING STELLAR PLASMA EMITTING NEUTRINOS, 
Scientific rept. no. 
Ik-ju Kang and Jack Goldstein. Jun 64, 24p 
Contract AF19 604 7283, Proj. 8608, Task 860805 
AFCRL 528 

Unclassified report 


Descriptors: (*Stars, Plasma physics), (*Plasma 
medium, Cooling), Thermal conductivity, Electrical 
conductance, Density, Temperature, Electrons, Trans- 
port properties, Electron capture, Neutrinos, Nuclear 
reactions. 


The contribution the URCA process the thermal 

and electrical conductivities calculated for the cooling 
stellar plasma, whose mass density the order 
1,000,000 g/cc. more, and the temperature which 
the order the 9th power based the assumption 
that the number degenerate electrons conserved 
first order. The contribution found enhance the 
transport coefficients, but negligibly small for the 

range mass density the 6th power the 

15th power g/cc. (Author) 


AD-603 964 Div, 
OTS Prices: $2.00/MF $0.50 


Advanced Metals Research Corp., Burlington, Mass. 
TECHNIQUES FOR IDENTIFICATION HANDLING AND 
ANALYSIS EXTRA-TERRESTRIAL PARTICLES, 
Final rept, 
Plansky and Carnevale. Apr 64, 36p 
Contract AF19 628 2761, Proj. 7667, Task 766703 
AFCRL 540 

Unclassified report 


Descriptors; (*Meteorites, Analysis), (*Upper 
atmosphere, Particles), Space environmental conditions, 
Dust, Contamination, Handling, Identification, Electron 
microscopy, Chemical analysis, Disks, Beryllium, 
Electron beams, Feasibility studies, Collecting methods, 
Sounding rockets, 


technique described for inflight shadowing col- 
lected upper atmosphere particles which enables the dis- 
crimination contamination particles from extra-terres- 
trial particles. method transferring sub-micron 
particles from the electron microscope substrates 
beryllium discs for chemical analysis employing the 
electron probe also described, microscopic 
examination samples from rocket collection and 

size distribution the collected particles presented 
and evaluated. Electron probe qualitative analysis 
number collected particles after transfer beryl- 
lium disc has demonstrated the feasibility this tech- 
nique aid particle identification, (Author) 


971 Div. 2,9 
OTS Prices: $3.00/MF 


Hydrodynamics Lab., Mass. Inst. 
WAVE INDUCED OSCILLATIONS HARBORS: THE 
EFFECT THE VARIATION GEOMETRIC 
PARAMETERS THE RESPONSE RECTANGU- 
LAR HARBORS, 
70, 
DSR-8228 
Contract Nonr 1841 59, Proj, 228 

Unclassified report 


Descriptors: (*Harbors, Hydrology), (Water waves, 
Resonance), Harbor models, Geometric forms, Model 
basins, Hydrodynamics, Frequency, Oscillation, 
Energy. 


The study deals with additional phase the re- 
sponse characteristics rectangular harbor re- 
lation waves incident the restricted opening the 
‘open increase aspect ratio results 
general decrease the relative harbor length (ratio 
harbor length wave length) resonance for the three 
principal modes resonance, Maximum amplification 
inside the harbor terms outside wave height, how- 
ever, depends the mode resonance the aspect 
ratio changes. The relative harbor length resonance 
exhibits the trends predicted the closed basin 
sion for variation aspect ratio, but differs magni- 
tude and shows certain anomalies not present for the 
closed basin. Discontinuities for these variations ex- 
ist values the aspect ratio where closed basin 
theory predicts two possible modes resonance, 
(Author) 


AD-603 991 Div. 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
TEMPERATURES AND MOTIONS THE UPPER 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY Division 


nanometers; Sky brightness; Sky polarization; Infrared 
radiance; Albedo the earth; and Temperature inside 
the Spectrophotometer, 


AD-604 040 Div. 
OTS Prices: $4.00/MF $1.00 


Stanford Electronics Labs., Stanford Univ., Calif. 
THE DISTRIBUTION IONS AND ELECTRONS THE 
EARTH'S 
Technical rept. no. 
Angerami and Thomas. Dec 63, 134p 
SEL-63-110, SEL TR-3412-3 
Grants NsG30 and AFOSR62 370 
AFOSR 1370 
Unclassified report 


Descriptors: (*Exosphere, Charged particles), 
(*Plasma medium, Exosphere), Upper atmosphere, 
Ions, Electrons, Distribution, Theory, Electric fields, 
Centrifugal fields, Gravity, Terrestrial magnetism, 
Electron density, Whistlers, Scientific satellites. 


The factors which govern the distribution electrons 
and ions the earth's exosphere are discussed. The 
theory takes into account the effect the electric field 
which arises from charge separation, the centrifugal 
force arising from the rotation the earth and the effect 
the earth's gravitational field. assumed that the 
charged particles are constrained move only along the 
direction the earth's magnetic lines force. The 
modifications that result the electron and ion distrib- 
utions when temperature variation assumed along 
line force are also considered. The results predicted 
the theory are compared with actual experimental 
observations the exospheric plasma which have been 
obtained recent years using whistlers and using top- 
side ionograms made the Alouette satellite. (Author) 


AD-604 048 Div. 
OTS Prices: $2.00/MF $0.50 


Hamburger Sternwarte (West 
STRUCTURE AND DEVELOPMENT COMETARY 
TAIL, 
Final rept. 
Wurm, Mar 64, 49p 
Contract AF61 052 583 
AFCRL 646 
Unclassified report 


Descriptors: (*Comets, Physical properties), Astro- 
physics, Gases, Ions, Ionization, Sodium, Carbon, 
Nitrogen, Parabolic bodies, Emissivity, Equations, 
Solar radiation, Solar wind, Spectroscopy, Velocity. 


The physical conditions comets which lead the 
formulation type I-tails are discussed. The report 
comprises the following five seperate papers: (1) The 
ionization comets; (2) brightness and structure the 
Na-emission comets; (3) the heads comets and the 
lifetimes their molecules; (4) the axes the type 
tails comets; and (5) expanding halo comet 
alcock (1963b) index 


OTS Prices: $1.25 


Deutscher Wetterdienst, Frankfurt (West Germany). 
RESEARCH OBJECTIVE WEATHER 
Summary Jul 61-31 Dec 63, 

Contract AF61 052 373 


AFCRL 600 
Unclassified report 


Includes Summary rept. no. which was published only 
preliminary form, 


Descriptors: (*Weather forecasting, Scientific re- 
search), Mathematical models, Air mass analysis, 
Barometric pressure, Wind, Mathematical prediction, 
Numerical methods and procedures, Programming 
(Computers), 


The numerical stability properties unfiltered baro- 
clinic model which uses simplified version and peri- 
odic channel current are studied detail, numerical 
experiment the behavior initially barotropic dis- 
turbances baroclinic channel over forecast period 
days For the experiments most 
cases non-divergent initial wind fields were computed 
from the geopotential means the balance-equation; 
the procedure applied for solving cal- 
culus which facilitates the derivation the ellipticity 
criterion for more complicated forms the balance- 
equation introduced. Automatic decoding and objec- 
tive analysis processes applied order obtain 
actual initial data format acceptable computers 
are filtered method, which does not ex- 
clude the noise waves but rather converts these waves 
into harmless phenomena considered, use 
very simple linearized version the barotropic model, 
the filtering process studied more generally and 
hints for the specialisation more efficient diagnostic 
relations the atmosphere are 


AD-604 069 Div. 
OTS Prices: $1.50 


Technical Military Planning Operation, General 
Electric Santa Barbara, Calif. 
COMPUTER SOLUTION TRANSIENT AND QUASI- 
EQUILIBRIUM ATMOSPHERIC DEIONIZATION 
EQUATIONS, 
Walter May 61, 294p R61TMP-33 
Contract DA49 146XZ038 
DASA 1233 

Unclassified report 


Descriptors: (*Atmosphere, Recombination reactions), 
(*Programming (Computers), Atmosphere), Ions, 
Chemical equilibrium, Equations, Ionization, 
Temperature, Electromagnetic waves, Absorption, 
Electron 


Two computer programs are described for use the 
electronic data processing machines any 
large computer accepting FORTRAN, The necessary 
modifications for use these two computers are simple 
and self-evident. One these programs deals with the 
numerical solution the three equation, transient deion- 
ization phenomena, The second program deals with the 
solution the deionization phenomena under quasi- 
equilibrium conditions that are derivable from the three 
equation transient solution, The second quasi-equilib- 
rium computer program also calculates (1) the modi- 

fied collision frequency effected temperature and 
the presence partial ionization, (2) the differential 

and integrated absorption electromagnetic waves 
through the assumed Included also these 
programs are other features described this report 

that their present form not yield very useful 
information, (Author) 
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self-consistent fields (the fermi-dirac statistics, the 
self-consistend field, the exchange potential); the opacity 
(determination absorption coefficients and the ros- 
seland mean opacity, astrophysical 
implications), 


OTS Prices: $5.00/MF $1.00 


Technitrol Engineering Co., Philadelphia, 
COORDINATE TRANSFORMATION, 
Contract 
NAVTRADEVCEN 1907 7315 
Unclassified report 


Descriptors: (*Maps, Transformations), (*Trans- 
formations, Maps), Printed circuits, Magnetic tape, 


Scanning, Computers, Platters, Programming 


study was conducted determine the mathematical 
processes required for the transformation source 
map one projection into another map different pro- 
jection via electronic system concept. The projections 
considered for this study were two the more popular 
ones being used quite frequently various mapping 
agencies today, the Mercator projection and the Lambert 
conformal projection, The study entailed two type trans- 
formations; one being projection grid transformation 
and the other being outline map the United States 
being transformed. Both transformations showed accu- 
racy within one hundreth The conclusions 
arrived were that need for such transformations 
arose, matter what projections involved, the system 
concept could utilized and map transformation 

could done (Author) 


AD-604 182 
OTS Prices: $0.75 


Harvard Coll., Cambridge, Mass. Museum 
Comparative Zoology. 
SOURCE MATERIAL THE WESTERN NORTH 
ATLANTIC; 
Final status rept. for Jul 60-31 Mar 64, 
Thomas and Backman, Mar 64, 64p 
Contract Nonr1866 47, NR101 727 

Unclassified report 


cooperation with the American Geographical 
Memorium, Capt. Charles Backman, MC, 
Army (Retired), 


Descriptors: (*Naval research, Oceanographic data), 
(*Oceanographic data, Inventory), (*Atlantic Ocean, 
Oceanology), Ocean bottom sampling, Oceanographic 
vessels, Marine biology, Marine geology, Geography, 
Temperature, Hydrographic surveying, Tables, 


The Inventory Source Materials was fundamentally 
concerned with the physical oceanography, biology and 
geology the western North Atlantic continental shelf 
and adjacent Information elicited the Inven- 
tory was recorded cards, which are filed 
the Museum Comparative Zoology. copy the 
Inventory was furnished the National Oceanographic 
Data Center. (Author) 


OTS Prices: $2.00/MF 


Iowa State Univ., City. 


AD-604 255 
OTS Prices: $0.50 


THE RELATIONSHIP BETWEEN ABSOLUTE 
SOLAR COSMIC RAY INTENSITY AND RIOMETER 
ABSORPTION, 
Jul 64, 44p SUI-64-29 
Contract 
Unclassified report 


Descriptors: (*Cosmic rays, Absorption), 
radiation, Cosmic rays), Atmosphere, Proton bombard- 
ment, Alpha Intensity, Extraterrestrial 
radio waves, Polar regions, Nuclear spectroscopy, 
Scientific satellites, 


study was made eight separate solar cosmic ray 
events during 1960 using (a) observations above the 
atmosphere satellite Explorer VII the integral omni- 
where sub for protons and 120 MeV for 
alpha particles; and (b) corresponding riometer values 
atmospheric absorption cosmic radio noise 
27.6 mc/sec from College and Thule stations, 
concluded that atmospheric absorption over the polar 
caps often due predominantly protons energy 
less than MeV and/or alpha particles energy 
less than 120 MeV; and that the spectral form the 
vicinity these values energy varies greatly from 
event event and tends remain about the same 
become steeper (softer) with increasing time during 
given (Author) 


OTS Prices: $0.50/MF $0.50 


Naval Research Lab., Washington, 
PHYSICAL AND CHEMICAL PARAMETERS 
AFFECTING THE DAMPING CAPILLARY WATER 
WAVES MONOMOLECULAR LAYERS 
ORGANIC MATERIALS, 
Interim 
NRL 6114 
Unclassified report 


Descriptors: (*Water waves, Damping), (*Mono- 
molecular films, Water waves), (*Surface-active 
substances, Monomolecular films), Organic materials, 
Physical properties, Chemical properties, Compres- 
sive properties, Pressure, Surface area, Phase studies, 
Ocean waves, Frequency. 


The wave-damping action chemically pure, well 
naturally occurring substances, was studied under 
controlled laboratory conditions using mechanically 
generated transverse water The decay constant 
damping coefficient was shown increase abruptly 
film pressures less than one dyne/cm maxi- 
mum value and remain relatively constant film 
pressure increased further. The onset the 
ing effect was closely related major changes the 
compressibility the adsorbed insoluble monolayer. 
The damping coefficient for insoluble monolayers was 
independent the initial wave amplitude but was 
linearly dependent upon the frequency. Plots the 
damping coefficient (k) versus molecular area 
several frequencies indicated that the abrupt damping 
coefficient increase was function monolayer com- 
pressibility and not frequency, although attained 
higher maximum value larger frequencies, (Author) 
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AD-603 644 Div. 
OTS Prices: $2.00/MF $0.50 


Stanford Research Inst., Menlo Park, Calif. 
RESEARCH STUDIES THE DISSEMINATION 
SOLID AND LIQUID AGENTS, 

Quarterly progress rept. no. Apr-30 Jun 64, 
Poppoff. Jul 64, 39p 

Contract DA18 035AMC122A, Proj. PAU4900 


Descriptors: (*Chemical warfare agents, Distribution), 
(*Aerosols, Chemical warfare agents), Aerosol 
generators, Explosions, Pyrotechnics, Supersonic 
diffusers, Wind, Pollen, Electrostatics, Encapsulation, 
Powders, Oxidation, Pyrolysis, Hydrolysis, Drops, 
Ignition, Deflagration, Nucleation. 


Current status discussed research program 
designed provide fundamental information regarding 
the processes involved the dissemination chemical 
agents. The scope and direction the program are 
described. Specific subject areas covered are: (1) Ex- 
plosive, thermal, ultrasonic and electrostatic aerosol 
production processes, (2) material treatment 
encapsulation and coating techniques, (3) aerosol 
degradation pyrolytic, oxidative, hydrolytic, 
pyrolytic and combustion processes. (Author) 


661 Div. 13, 
OTS Prices: $4.00/MF $0.75 


Litton Systems, St. Paul, 

COLLECTIVE PROTECTION FOR COMBAT FIELD 
STRUCTURES, 

Bimonthly progress rept. no. Jun 64, 
Landsberg. Jul 64, 120p LSI-2594 
Contract DA18 


Unclassified report 


Descriptors: (*Shelters, Safety), (*Biological warfare, 
Armed forces research), (*Decontamination, Biological 
warfare agents), Bacterial aerosols, Control systems, 
Environmental tests, Cooling and ventilating equip- 
ment, Adhesives, Medical research, Protective cover- 
ings, Textiles, Plastic coatings, Tents, Fluid dynamic 
properties, 


Decontamination and protection studies 
Environmental control systems 
Material studies 

Liner and airlock designs 


pods 
Pert program, 
AD-604 093 Div. 
OTS Prices: $1.00/MF 


Southern Research Birmingham, 

DESIGN STUDY DEVELOP INSTRUMENTATION 
FOR FIELD EVALUATION CHEMICAL AGENTS, 
Bi-monthly progress rept. for Jun-Jul 64, 

Alvin Bird, Jr. Aug 64, 14p 

Contract DA18 108AMC32A 


Unclassified report 


(*Chemical warfare agents, Instrumenta- 
tion), (*Television cameras, Gas detectors), 


Chemical Warfare Equipment and 


Unclassified report 


CHEMICAL WARFARE EQUIPMENT AND MATERIALS Division 


lytic cells, Gas detectors), Aerosols, agents, 

agents, Counting methods, Circuits, Flash lamps, 
Gels, Coatings, Oximes, Hydrogen compounds, 
Cyanides, Meters, 


Efforts were devoted construction the laboratory 
model flash-television particle counter and wheel- 
shaped oxime-electrochemical cell, Both the counter 
and the wheel-type cell were described AD-600 982. 
The particle counter complete except for the flash 
lamp power The wheel cell was tested with 
HCN and mechanism was designed for coating the 
cell with The report describes the plans for 
evaluation the counter, the results the test the 
wheel cell and the plans for the development the 
electro-chemical agent meter. (Author) 


110 Div. 
OTS Prices: $4.00/MF $0.75 


Dalmo Victor Belmont, Calif, 
DESIGN AND CONSTRUCTION SPIRT (SHORT 
PATH INFRARED) INSTRUMENTATION, 
Berg. Jul 64, 112p DV-R-2976-3500 
Contract DA18 035AMC129 
Unclassified report 


Descriptors: (*Gas detectors, Infrared equipment), 
(*Infrared equipment, Gas detectors), Instrumentation, 
agents, Vapors, Infrared transmitters, Infrared re- 
ceivers, Infrared radiation, Absorption, Measurement, 
Design, Airborne, Performance (Engineering), 
Signal-to-noise ratio, Servomechanisms, Band-pass 
filters, 


This report presents functional and analytical descrip- 
tion the prototype SPIRT instrument, Several alter- 
nate approaches have been studied, From the studies, 
system design has been selected which best meets the 
contract requirements, analog computer simulation 
the system has been Much the system 
has been breadboarded, and design details have been 
completed many (Author) 


OTS Prices: $0.50 


West Virginia Pulp and Paper Co., New York, 
ADSORPTION-DESORPTION PROPERTIES 
SORBENTS, 
Bimonthly progress rept, no. May-18 Jul 64, 
Contract DA18 035AMC106A 

Unclassified report 


Descriptors: (*Chemical warfare agents, Adsorption), 
(*Adsorption, Materials), (*Carbon, Adsorption), Fibers, 
Rayon, Viscose, Charcoal, Coal, Porosity, Nitrogen, 
Organic phosphorus compounds, Thermodynamics, 
Hysteresis, Separation, Test methods, 


Equilibrium adsorption data reported for activated 
carbons interest chemical agent sorbents. Mea- 
surements were made with nitrogen low temperature 
and with dimethyl methylphosphonate, DMMP, and 
42C. The sorbents studied include activated carbon 
fibers made from Fortisan and viscose rayon, some 
highly activated coconut shell charcoal, and coal-base 
carbon, The nitrogen data was combined with mercury 
porosimeter measurements give the total pore vol- 
ume distributions from 100,000A radius, Both 
carbon fibers show greater proportion volume 
pores less than 10A than the other carbons. Isosteric 
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OTS Prices: $1.00/MF $0.50 


Westinghouse Research Labs., Pittsburgh, Pa. 
STUDY AND EXPERIMENTAL WORK ATOMIC 
COLLISION PROCESSES OCCURRING ATMOSPHERIC 
GASES, 
Technical progress letter 39, Apr-30 Jun 64, 

Contract AF29 601 6271, Proj, 7811 


Unclassified report 


Descriptors: (*Atomosphere, Chemical reactions), 

(*Oxygen, Ionization), (*Water vapor, Ionization), 
Electrons, Ions, Recombination reactions, Gases, Xenon, 
Nitrogen. 


Research progress the following fields summarized: 
electron-positive ion recombination: electron attachment 
and 02-H20 mixtures; attachment and detachment 
0-02 mixtures. 


537 Div. 
OTS Prices: $2.00/MF $0.50 


California Univ., Davis. 
INFORMAL PHOTOCHEMISTRY CONFERENCE (6th): 
ABSTRACTS PAPERS PRESENTED, JUNE 15-17, 1964, 
Final rept., 
David Volman. Jul 64, 
Grant ARO D31 124G503, Proj. 4544C 
AROD 4544:1 
Unclassified report 


Descriptors: (*Photochemistry, Symposia), Reports, 
Abstracting, Bibliographies. 


Abstracts from papers various aspects 
photochemistry are presented. 


AD-603 586 Div. 
OTS Prices: $0.50 


Noyes Chemical Lab., Univ. Illinois, Urbana. 
NMR STUDY THE PROTOLYSIS KINETICS 
Technical rept. no. 72, 
Sheinblatt and Gutowsky. May 64, 30p 
Contract Nonr1834 13, Proj. 215 

Unclassified report 


Supported part the National Institutes Health 
and the National Science Foundation; prepared for 

publication the Journal the American Chemical 
Society. 


Descriptors: (*Amino acids, Reaction kinetics), 
Decomposition, Nuclear magnetic resonance, Protons, 
Exchange reactions, Acid-base equilibria, pH, Amines, 
Esters. 


The exchange protons between the amino group 

glycine and aqueous solvent was investigated means 
its effect upon the proton high resolution n.m.r. spectrum 
the methylene group. The mean lifetime between exchanges 
protons the NH3(+) group was measured room 
temperature function glycine concentration and 
hydrogen ion concentration. Similar studies were made 

the glycine methly ester. Several mechanisms 
contributing the exchange proved separable 


CHEMISTRY Division 


means the changes mean lifetime with and 

glycine ester concentration, and rate constants were 
obtained for the reactions. brief comparison these 

results with those obtained for other amino acids and for 
simple amines indicates that the proton exchange mechanism 
for positively charged amino groups strongly acidic solutions 
are the same for the several types such systems 

studied far. (Author) 


AD-603 605 Div. 
OTS Prices: $3.00/MF $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
RADIOLYSIS PROPANE LOW CONVERSION, 
Master's thesis, 
Norman Keith Blocker. Aug 64, 66p 
AFIT GNE/Phys/64 

Unclassified report 


Descriptors: (*Aliphatic compounds; Radiation chemis- 
try), (*Radiation chemistry, Aliphatic compounds), 
Hydrocarbons, Purification, Decomposition, Chromato- 
graphic analysis, Alkenes, Synthesis (Chemistry), 
Particle accelerators. 


Low conversion studies the radiolysis propane 

were performed the use technique which was 
developed satisfy the stringent requirements purity 
and trace analysis capability. The calculated value for 
ethane the low conversion region was 1.95. All other 
product yields were determined relative this value. 
Significant increases yields for propylene and ethylene 
were observed the degree conversion was decreased 
from 2.6 per cent. These increases were 
attributed the absence internal reactions 
involving hydrogen atom attack these products. 
decrease the yield 2,3 dimethylbutane was 
accompanied increase the yields methane and 
ethane the conversion was increased from 0.05 1.00 
per cent. was concluded that the initial yields for the 
radiolysis products were represented the product 
yields the lowest degree conversion. (Author) 


AD-603 615 Div. 14, 
OTS Prices: $6.00/MF $1.25 


Air Force Inst. Tech., Wright-Patterson AFB, 
RE-EXAMINATION THE LUMINESCENT PROPERTIES 
THE MIXED PHENYL- AND P-BIPHENYLYL SILANES, 
Master's thesis, 
Edward Peterson. May 64, 208p 
AFIT GSP/Phys/64 

Unclassified report 


Descriptors: (*Silanes, Fluorescence), (*Fluorescence, 
Silanes), Phosphorescent materials, Silicone plastics, 
Impurities, Molecular structure, Absorption spectrum, 
Scintillation counters. 


Some luminescent properties the tetraaryl silane 

family composed tetraphenyl silane, triphenyl-p- 
biphenylyl silane (Silane I), 

silane (Silane silane (Silane 
and tetra-p-biphenylyl silane (Silane were re-examined 
determine the effect p-quaterphenyl impurity the 
luminescent properties previously reported. Molar 
extinction coefficient calculations indicate that the 
biphenylyl-substituted silanes absorb light direct pro- 
portion the number p-biphenylyl molecules attached 
the silicon atom. The absorption spectra are apparently 
not affected the impurity. The visible 
fluorescence previously reported for the p-biphenylyl 
silanes was found due the impurity. 
Pure silanes and have fluorescence emission 
the 310-320 millimicron region. Phosphorescence the 
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Dielectric properties, Refractive index, Viscosity, 
Thermochemistry. 


The effect solvents the Si-H stretching vibration 
occurring approximately 4.7 microns was studied. 
Forty-four different solvents, ranging from 1.8 

dielectric constant, and five silanes were studied. 
The silanes were triethyl silane, silane, 
diphenyl silane, silane, and tribenzyl 
silane. Triphenyl silane and diphenyl methyl silane were 
studied extensively the paraffins (pentane 
hexadecane plus paraffin oil), was concluded that 
solvent effects, even the case the non-hydrogen 
bonded Si-H group, are the result many interactions, 
both specific and non-specific, and that relationship 
exists which can satisfactorily correlate infrared shifts 
with any property properties the solvent alone. 
consideration specific solute-solvent interactions 
appears the most plausible way explaining 
infrared solvent-induced shifts. 


679 Div. 
OTS Prices: $3.00/MF $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
HIGH INTENSITY PHOTOLYSIS AZO COMPOUNDS 
3600 
Master's thesis, 
Jack Oliver Terry. May 64, 92p 
AFIT GNE/Phys/64 

Unclassified report 


Descriptors: (*Organic nitrogen compounds, Photo- 
chemistry), (*Photochemistry, Organic nitrogen com- 
pounds), (*Free radicals, Reaction kinetics), Decomposi- 
tion, Disproportionation, Recombination reactions, 
Aliphatic compounds, Gases, Separation, Chromatographic 
analysis, Lighting equipment. 


The objective the work was develop technique for 
studying the relative rates disproportionation and com- 
bination unlike radicals and the first system studied was 
ethyl propyl. obtain this value was necessary 
reinvestigate the rates disproportionation and combina- 
tion ethyl and radicals under high intensity 
conditions. The ratios were found constant with 
pressure for azo ethane and azo propane photolysis. 

These ratios are 0.138 0.009 for ethyl and 0.142 0.015 
for propyl radicals. The cross disproportionation com- 
bination ratios were found 0.045 0.012 for ethylene 
propane and 0.016 for ethane propylene. 
addition the ratios rate constants, the quantum yields 
decomposition were studied function pressure 
the azo compounds. Based the analytical results and the 
quantum yields, reaction mechanisms for the decomposition 
the azo compounds under high intensity conditions were 
postulated. (Author) 


AD-603 684 Div. 
OTS Prices: $4.00/MF $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
SYNTHESIS CYCLOALKANONE ALKYLHYDRAZONES 
AND FACTORS INFLUENCING ISOMERIZATION CY- 
CLOALKANE AZO ALKANES, 
thesis, 
John Joseph Scheloske. May 64, 109p 
AFIT GNE/Phys/64 

Unclassified report 


Descriptors: (*Hydrazones, Synthesis (Chemistry)), 
(*Organic nitrogen compounds, Chemical equilibrium), 
Molecular isomerism, Chemical bonds, Cyclohexanones, 
Physical properties, Boiling, Refractive index, Spectra 


CHEMISTRY Division 


(Infrared), Spectra (Visible and Ultraviolet), Absorption 
spectrum. 


chemical equilibrium has been indicated exist be- 
tween cycloalkanone alkylhydrazones and cycloalkane azo 
alkanes. One factor, bond angle strain, was proposed 
have effect the equilibrium composition the hydra- 
zone-azo isomers. Consequently, cyclic compounds which 
had various internal bond angles were used this investiga- 
The results this study indicate that the effect 
bond angle strain indeed factor the percentage hy- 
drazone contained the equilibrated samples originally 
pure azoalkanes. The cycloalkanone alkylhydrazones were 
synthesized the condensation reaction cyclopentanone, 
cyclohexanone, cycloheptanone, and cyclooctanone with 
methylhydrazine. The hydrazones were refluxed over KOH 
isomerize the corresponding cycloalkane azo alkanes. 
The physical properties reported include boiling point, re- 
fractive index, infra-red absorption spectra, and ultra-vio- 
let absorption spectra. The equilibrium composition was 
determined with the use ultra-violet spectroanalyses. 
(Author) 


AD-603 728 Div. 
OTS Prices: $1.00 


Massachusetts Inst. Tech., Cambridge. 
STUDY THE PHOTOCATALYZED DECOMPOSITION 
WATER AND THE MECHANISMS INTRAMOLECULAR 
ELECTRON TRANSFER ORGANIC COMPOUNDS, 
Final rept., 
Lawrence Heidt. May 64, 162p 
Contract AF19 604 5712, Proj. 6694, Task 669401 
AFCRL 431 

Unclassified report 


Descriptors: (*Photochemistry, Water), (*Water, 
Decomposition), (*Atomic energy levels, Organic com- 
pounds), Catalysts, Iron compounds, Sulfates, Sulfuric 
acid, Hydrogen, Oxygen, Aromatic compounds, Amines, 
Aldehydes, Carboxylic acids, Nitrobenzenes, Solvents, 
Ultraviolet spectroscopy, Absorption spectrum, Molecular 
structure, Chemical bonds. 


Gross and net quantum yield measurements were made 

for the photochemical conversion light 2537 
1.4% the ferrous ferric sulfate and the accompanying 
data support the hypothesis that solution less 
dilute FeSO4 exists mostly ion pairs which 
6.0 are partly replaced contact type FeSO4 
complexes. The ultraviolet absorption spectra aniline, 
nitrobenzene, benzaldehyde and benzoic acid were corre- 
lated with each other and with that benzene. The shifts 
the various absorption maxima brought about solvents 
different hydrogen bounding capability and dipole moment 
were found follow simple linear relationship. Molecular 
orbital calculations are presented which explain the 
ultraviolet absorption spectra aniline, N-methyl-, 
N-ethyl-, dimethyl- and The cal- 
culations reveal that the ground and six lowest excited 
electronic energy levels these compounds are mixtures 
electronic configurations contributed the benzene 
group and charge transfer from the amino the phenyl 
group. 


AD-603 735 Div. 
OTS Prices: $4.00/MF $0.75 


Stanford Univ., Calif. 

CHEMICAL APPLICATIONS NUCLEAR MAGNETIC 
RESONANCE, 

Final rept., 

Richard Andrew Ogg, Jr., and James Ray. 

Aug 62, 102p 

Contract AF49 638 286 
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051 Div. 
OTS Prices: $0.50 


Aerospace Corp., Los Angeles, 
THE INFRARED SPECTRA PERFLUOROCYCLO- 
PROPANE AND CIS- AND TRANS-PERFLUORO- 
BUTENE-2, 
Julian Heicklen, Francis Wachi, and Vester Knight. 
Jul 64, 26p 
Contract AF04 695 269 
SSD TDR64 144 
Unclassified report 


Descriptors: (*Halogenated hydrocarbons, Spectra 
(Infrared)), (*Fluorine compounds, Halogenated hydro- 
carbons), Fluorides, Infrared spectroscopy, Molecular 
isomerisn, Chemical bonds, 


The infrared spectra the NaCl region cC3F6, cis- 
C4F8(-2), and trans-C4F8(-2) are reported, Partial 
vibration assignments are discussed, (Author) 


106 Div. 
OTS Prices: $1.00/MF $0.50 


Aerospace Corp., Los Angeles, Calif. 
C2F2, 
Julian Heicklen and Vester Jul 64, 
TDR-269(4240-20)-6 
Contract AF04 695 269 
SSD TDR64 153 
Unclassified report 


Descriptors: (*Halogenated hydrocarbons, Chemistry), 
(*Fluorine compounds, Halogenated hydrocarbons), 
Fluorides, Synthesis (Chemistry), Photochemistry, 
Pyrolysis, Purification, Spectra (Infrared). 


The preparation, purification, and infrared spectra 
difluoroacetylene are reported, (Author) 


108 Div. 
OTS Prices: $0.50 


Stanford Research Inst., Menlo Park, Calif, 
DIFFUSION AND HETEROGENEOUS REACTION, 
VI. SURFACE RECOMBINATION THE PRESENCE 
DISTRIBUTED ATOM SOURCES, 
Technical rept. 
Henry Wise, Clarence Ablow, and 
Kenneth Sancier, Aug 64, 22p SRI-19-P 
Contract Nonr3623 00, 038 
Unclassified report 


Squid 


Descriptors: (*Catalysis, Reaction kinetics), (*Water 
vapor, Reaction kinetics), Recombination reactions, 
Mathematical models, Containers, Surfaces, Hydrox- 
ides, Hydrogen, Nuclear magnetic reasonance, Diffu- 
sion, Electric discharges, 


theoretical analysis made the simultaneous 
removal atoms first-order, heterogeneous reac- 
tion and their generation second-order, gas-phase 
reaction, Such model found applicable system 
which hydrogen atoms recombine the walls 
cylindrical vessel the presence hydroxyl radicals 
which may interact the gas reaction with hydrogen 
molecules, The perturbation the hydrogen-atom 
concentration profile the cylinder due 
measured electron spin resonance spectroscopy 
employed calculate the rate constant for the gas- 


CHEMISTRY Division 


OTS Prices: $0.75 


Ultrasonics Research Western Reserve Univ., 
Cleveland, Ohio. 
STUDIES RELAXATION EFFECTS ELECTRO- 
LYTIC SOLUTIONS WITH THE PRESSURE-STEP 
METHOD, 
Technical rept. 27, 
Heinz Hoffmann, John Stuehr, and Ernest Yeager. 
Jun 64, 63p 
Contract 04, Proj. NR384 305 

Unclassified report 


(*Electrolytes, Relaxation time), 
plex compounds, Reaction kinetics), Dissociation, 
Chemical equilibrium, Measurement, Laboratory equip- 
ment, Ultrasonic radiation, Beryllium compounds, 
Sulfates, Nickel compounds, Glycols, Acetates, 
Pressure, 


pressure-step apparatus described which permits 
the measurement relaxation times chemical proc- 
esses involving ionic equilibria. The method involves 
the sudden release applied static pressure 
electrolytic After the pressure release, the 
re-establishment equilibrium between free hydrated 
ions and associated species followed means 
conductance The relaxation time 
observed directly from display the conductance 
changes oscilloscope screen, Relaxation times 
longer than micro-sec can measured with this 
The method was applied the study 
complex formation between polyvalent cations and 
various ligands (e.g., sulfate, malonate, glycollate, 
glycinate, acetate), Relaxation times ranging from 
about 100 micro-sec several seconds were mea- 
sured, For the dependence the relaxation 
time upon temperature and solvent deuteration well 
and concentration was determined, Rate con- 
stants for the formation inner sphere coordination 
complexes for nickel malonate and beryllium sulfate 
were determined, (Author) 


AD-604 117 Div. 
OTS Prices: $1.00/MF $0.50 


Case Inst, Tech., Cleveland, 

SOME GERMANIUM MACROCYCLIC COMPLEXES, 

Technical rept, no, 

John Esposito, Laurel Sutton, and 

Malcolm Kenney. Aug 64, 14p 

Contracts 18, AF49 638 773, Proj. NR356 454 
Unclassified report 


Descriptors: (*Complex compounds, Germanium 
compounds), (*Germanium compounds, Metalorganic 
compounds), (*Phthalocyanines, Germanium compounds), 
(*Porphyrins, Germanium compounds), Polycylic 
compounds, Pyridines, Synthesis (Chemistry), Spectra 
(Infrared), Molecular structure, Chemical bonds, 


The macrocylic germanium complexes, hpGeF2, 


hpGeBr2, hpGe(OH)2, (hpGeO)x, hpGe(OC4H9-n)2, 


hpGe(OC6H5)2, PeGeF2, PcGeBr2, and PcGel2 are 
reported together with additional data hpH2, 
and comparison made the low frequency 
infrared spectra the oxy, hydroxy and halo complexes. 
Evidence given which indicates that (hpGeO)x 

similar structure (Hp=hemiporphyrazine; 
(Author) 


AD-604 118 Div. 
OTS Prices: $0.50 


Case Inst. Cleveland, 
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Communications 


AD-603 550 Div. 
OTS Prices: $7.00/MF $1.50 


Foreign Tech. Div., Air Force Systems Command, 
AFB, Ohio. 
NOISE IMMUNITY TELEVISION SYSTEMS RANDOM 
NOISE TELEVISION, 
Krasil'nikov. Jun 64, 315p 
FTD TT62 1661; 71184 
Unclassified report 


Unedited rough draft trans. Pomekhoustoichivost' 
Televizionnykh Ustroistv Flyuktuatsionnye Shumy 
Televidenii, Moscow/Leningrad, 1961, 267p. 


Descriptors: (*Television communication systems, Noise 
(Radio)), (*Signal-to-noise ratio, Video signals), (*Video 
signals, Signal-to-noise ratio), Preamplifiers, Cathode 
ray tubes, Television equipment, Circuits, Electron tubes, 
Visibility, Measurement, Probability, Equations, 
Statistical functions, USSR. 


The book examines the problems the occurrence 
random noise television systems and its passage through 
the amplification channel. the basis the statistical 
structure the signal and the noise, well the basic 
parameters the television system, there developed 
expression for the noisiness the picture with the aid 
which possible uniquely determine the visibility 
noise the picture. The book examines the effect noise 
the observability small details the picture and 
particularly the effect the resolution the television 
system. intended for engineers working the field 

television and radar who are acquainted with the basic 
tenets probability theory. (Author) 


OTS Prices: $7.00/MF $1.50 


Technical Research Group, Melville, 
HETERODYNE DETECTION OPTICAL COMMUNICA- 
TION, 
Final rept., 
Rabinowitz. Jul 64, 307p 
Contract AF30 602 2591, Proj. 4519, Task 451905 
RADC TDR64 130 
Unclassified report 


Descriptors: (*Light communication systems, 

Modulation), (*Modulation, Light communication systems), 
Lasers, Interferometers, Mixers (Electronic), Signal-to- 
noise ratio, Noise (Radio), Light transmission, Reflectors, 
Broadband, Amplifiers, Optics, Measurement, Theory, 


The properties optical heterodyne detection are 

analyzed and measured, using laser and Twyman-Green 
interferometer. shown that heterodyne amplification 
preserves the signal-to-noise ratio the detected 
difference frequency the presence incoherent noise 
and that the limiting noise the system photocurrent 
shot Suitability this technique demonstrated 

for diffuse well specular mirrors and corner re- 
flectors well flats. Various techniques modulation 
are discussed and demonstrated, including phase, amplitude 
and single-sideband modulation, method developed for 
the demodulation phase-modulated light. The limitations 
imposed the optical heterodyne technique the trans- 
mission path conditions are investigated. Single-sideband 
double-detection techniques are compared experimentally, 
under turbulent atmospheric conditions. The former proves 


COMMUNICATIONS Division 


the superior technique. Design and construction 
field instrument embodying this principle initiated. The 
uses and limitations heterodyne detection optical 
communications, demultiplexing channels, demodulation 
and AM, Doppler and displacement measurements, 
and laser stabilization are discussed. Recommendations 
are made for future research and (Author) 


AD-603 624 Div. 
OTS Prices: $3.00/MF $0.75 


Moore School Electrical Engineering, Univ. 
Pennsylvania, Philadelphia. 
STUDY AND INVESTIGATION POLARIZATION 
PROGRAMMING. VOLUME II: POLARIZATION SYSTEMS 
ANALYSIS, 
Final rept., 
Hahn. Aug 64, 62p MSEE-64-16 
Contract AF30 602 3105, Proj. 4540, Task 454003 
RADC TDR64 258 
Unclassified report 


Prepared cooperation with American Electronic 
Labs., Inc., Colmar, Pa. 


Descriptors: (*Polarization, Electromagnetic waves), 
(*Communication systems, Signal-to-noise ratio), 
(*Radio interference, Communication theory), 
Propagation, Signals, Statistical processes, Antennas, 
Equations, Feedback. 


Three systems are proposed for utilization 
polarization programming ground-to-ground, over- 
the-horizon, tropospheric-scatter-propagation 
communications link. These are instantaneous 
polarization programming, orthogonal-mode 

polarization programming, and rapid polarization 
programming. shown that all three systems are 
theoretically feasible and can lead significant increases 
signal-to-interference ratios achievable. detailed 
description and evaluation each system presented, 
based the assumptions slowly varying polarization 
interfering signal and non-depolarization desired 
signal the propagation medium. Comparisons are 
presented the relative utility the three systems 
well their relation present communication systems. 
Conclusions and recommendations for further study are 
presented. (Author) 


AD-603 850 Div. 18, 
OTS Prices: $3.00/MF $0.75 


International Electric Corp., Paramus, 

TEST REPORT FOR CATEGORY ON-SITE 
ACCEPTANCE AND INTEGRATION TESTING THE 
DIGITAL DATA TRANSFER SYSTEM SUBSCRIBER 

(AN/FYQ-3) WITH THE REMOTE COMMUNICATIONS 
CENTRAL (AN/FYQ-4) AND THE ELECTRONIC DATA 
TRANSMISSION COMMUNICATIONS CENTRAL 

May 64, 64p 

Contract AF19 626 

ESD TDR64 388 


Unclassified report 


Descriptors: and control systems, 

Strategic Air Command), (*Data transmission systems, 
Strategic Air Command), (*Strategic Air Command, 

Data transmission systems), Tests, Test methods, 

Air Force, Digital computers, Digital recording systems, 
Teletype systems, Cryptography, Electronic equipment, 
Voice communication systems, Specifications, 

Automatic, Reliabilty (Electronics), 


The report describes the official Air Force regulations 
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Jun 64, 12p 
Proj. 1G622001A05601-14 
USAEL TR2469 
Unclassified report 


Descriptors: (*Voice communication systems, 
Indicator lights), (*Trigger circuits, Indicator lights), 
(*Monitors, Voice communication system), Radio signals, 


COMMUNICATIONS Division 


Timing circuits, Sensitivity, Amplifiers, Switching 
circuits, Delay circuits, Relays, Diodes (Semiconductor), 
Transistors. 


This report describes the design and operation 
indicating circuit developed for use Fire Support and 
Coordination Center. The main function the circuit 
provide means indicating when particular voice 
channel receiver operation. (Author) 
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army type radars, and initial investigations concerned 
with the performance measurement program 
determine the correlation between guide and radiated 
field measurements. (Author) 


AD-603 769 Div. 
OTS Prices: $1.00/MF $0.50 


Naval Research Lab., Washington, 

BROADBAND LINEAR ARRAY FOR SPACE SUR- 
VEILLANCE, 

Interim rept., 

Bartholomew. Jun 64, 24p 

NRL 6107 


Unclassified report 


Descriptors: (*Biconical antennas, Design), (*Space 
surveillance systems, Continuous wave radar), Log 
periodic antennas, Broadband, Frequency, Antenna 
lobes, Transmission lines, Satellites (Artificial), 
Aluminum, Rods. 


broadband linear array with minimum side lobes was 
developed meet several special requirements the 

U.S. Navy Space Surveillance System. These requirements 
include simultaneous monitoring number frequencies 
the 100 500 Mc/s band for the early identification 

and separation satellites launched multiple sets. The 
constructed arrays are 5600 feet long, consisting 1080 
biconical aluminum-rod elements above ground screen. 
The VSWR less than 2:1 over the frequency range 100 
500 Mc/s. harnessing technique was used 
provide amplitude distribution for minimum side lobes 
while maintaining the equal line lengths required for broad- 
banding. Good suppression grating lobes exists above 
300 Mc/s. (Author) 


AD-603 858 Div. 
OTS Prices: $3.00/MF $0.75 


Naval Research Lab., Washington, 
THE FOUR-FREQUENCY RADAR MASTER CONSOLE 
Fluhr. Jul 64, 70p 
NRL 6059 
Unclassified report 


Descriptors: (*Radar equipment, Display systems), 
(*Display systems, Airborne), Propagation, Radar 
transmitters, Radar receivers, Cathode ray tubes, Vidio 
amplifiers, Relays, Transistors, Circuits, Wiring 
diagrams. 


The completion the master console for the airborne 
four-frequency radar system, used NRL's wave- 
propagation studies, was assumed NRL and was described 
previously (see AD-409 Four displays were incor- 
porated into single console, along with the transmitter, 
receiver, and antenna-drive control functions. Two cathode- 
ray tubes present the and PPI scans, while third pre- 
sents dual traces representing linear sweeps. The 

initial design required 1.2 400 cps, lacked adequate 
display linearities, and presented maintenance problems 
when installed aboard aircraft. The new console design 
uses transistor and vacuum-tube modular units. Power 
requirements were reduced 1/4 that used the 
original console. Video-amplifier rise times less than 

nanoseconds were achieved using transistor circuits. 
Display distortion and defocusing were materially reduced, 
and all gain controls are linear. (Author) 


AD-603 938 Div. 
OTS Prices: $8.35/MF $2.25 


Industrial Nucleonics Corp., Columbus, Ohio. 


DETECTION Division 


MISSILE LIFT OFF MEASUREMENT SYSTEM. 
Final rept., 
Bishop, and Brown. Jun 64, 532p 
Contract AF30 602 3123, Proj. 5930, Task 593004 
RADC TDR63 535 
Unclassified report 


Descriptors: (*Guided missile tracking systems, 
Feasibility studies), (*Launching, Guided missiles), 
Tracking, Guided missile trajectories, Guided missile 
ranges, Gamma rays, Propagation, Photons, Measure- 
ment, Design. 


feasibility study and analysis has determined that 
nucleonic tracking method can used provide Missile 
Lift Off Measurement System for all-weather tracking 
missiles the AMR during the early lift off phase. During 
the first 500 ft. flight, accuracies 0.05 ft. position, 
0.02 ft. per second velocity, and 0.01 ft. per second per 
second acceleration can achieved with postflight 
analysis acquired data. Experiments were conducted 

investigate the nucleonic tracking method, system 
analysis was performed, and recommended system 
design was synthesized. The study was undertaken be- 
cause two attractive characteristics gamma photon 
nuclear tracker, i.e., high penetrability and straight line 
propagation primary gamma photons. These two 
characteristics are requisites for all-weather high 
precision tracker. (Author) 


OTS Prices: $1.00/MF $0.50 


Aerospace Corp., Los Angeles, 
STUDY OPTIMAL LINEAR ESTIMATION FOR 
HORIZON SCANNER, 
James Meditch. Aug 64, 20p 
Contract AF04 695 269 
SSD TDR64 147 
Unclassified report 


Descriptors: (*Horizon scanners, Simulation), 
(*Attitude indicators, Spacecraft), (*Space surveillance 
systems, Scanning), Pitch (Motion), Orbital trajectories, 
Noise, Optimization, Mathematical prediction, Linear 
systems, Guidance, Control systems, Analog computers. 


The theory optimal linear filtering applied the 
problem estimating the pitch attitude orbiting 
spacecraft. The horizon scanner model assumed includes 
the effects instrument dynamics, instrument noise, and 
external noise, such that due 'cold and uncer- 
tainty the definition the horizon. The entire system, 
including the process model and the optimal filter, 
simulated analog computer, and the results are 
discussed and (Author) 


AD-604 186 Div. 
OTS Prices: $2.00/MF $0.50 


Santa Barbara Research Center, Goleta, 
PRODUCTION ENGINEERING MEASURE, PbSe 
INFRARED DETECTORS TYPE IR-200. 
Quarterly progress rept. no. Apr-1 Jul 64, 
Cook. Aug 64, 48p SBRC-5527-Q6 
Contract DA36 039AMC01466K 

Unclassified report 


Descriptors: (*Infrared detectors, Tests), Infrared. 
equipment, Quality control, Production, Military 
requirements, Lead compounds, Selenides. 
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Electrical Equipment 


AD-603 581 Div. 
OTS Prices: $0.50 


Mallory Battery Co., North Tarrytown, 

TESTING AND EVALUATION PRIMARY ALKALINE 

CELLS AND BATTERIES, 

Semi annual rept. Jul 63-31 Jan 64, 

Roger Goodman, Jan 64, 34p 

Contract DA36 039sc78320, Task 1G6 22001A053 
Unclassified report 


Descriptors: (*Alkaline cells, Electric discharges), 
(*Batteries and components, Alkaline cells), (*Storage 
batteries, Alkaline cells), Dry cells, Primary cells, 
Zinc, Mercury compounds, Oxides, Temperature, Tables, 
Tests, Storage, Voltage. 


The testing and evaluation primary alkaline cells and 
batteries the zinc-alkaline-mercuric oxide system 
discussed. Delayed discharge test results are presented 
for cell types months, 12R months, 42R 

months, 1438R months and 1450R months. 
Partial data presented discharge cell type 42R 
the 1000-hour rate after months storage. Monthly 
EMF readings were taken the seven cell types remaining 
the program. (Author) 


AD-603 630 Div. 
OTS Prices: $3.00/MF $0.50 


New York State Coll. Ceramics, Alfred Univ. 
STUDY HYDROGEN-OXYGEN FUEL CELL 
ELECTRODES. 
Rept. for Jan 62-Jun 64, 
Contract AF33 657 7564, Proj. 8173, Task 817303 
APL TDR64 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Fuel cells, Electrodes), (*Catalysts, 

Fuel cells), (*Electrolytes, Fuel cells), Hydrogen, 
Oxygen, Decomposition, Paladium, Platinum, Electro- 
plating, Impregnation, Electrodeposition, Carbon, 

Nickel, Asbestos, Gels, Graphite, Oxides, Hydroxides, 
Metals, Potassium compounds, Cathodes (Electron tubes), 
Surface-active substances, Porous materials, Mercury 
compounds, Electric potential, Electrochemistry. 


number different types fuel cell systems, in- 
cluding catalysts, electrodes and electrolytes, have been 
investigated. the metals studied, was found that 
platinum-palladium, electrically co-deposited catalyst 
gave the best performance both the hydrogen and 
oxygen electrodes. Supporting data from single electrode 
studies and galvanostatic measurements are given. Exper- 
imental methods depositing the catalyst were also 
studied. Ultrasonic impregnation the electrode with 
the electroplating solution before electrodeposition 
produced, far, the best electrochemical performance. 
Both porous carbon and sintered nickel were used 
catalyst supports. Free electrolytes, various types 
gelled electrolytes, and electrolytes held asbestos 
matrix were investigated. Wetting contact difficulties 
dictated the use aqueous potassium hydroxide-asbestos 
electrolyte the final cells which were constructed. 
(Author) 


ELECTRICAL EQUIPMENT Division 


AD-603 643 Div. 
OTS Prices: $2.00/MF $0.50 


Ion Physics Corp., Burlington, Mass. 

ELECTROSTATIC POWER GENERATOR, 

Quarterly technical progress no, Apr-15 Jul 64, 

Contract AF33 615 1168, 8128, Task 812808 
Unclassified report 


Descriptors: (*Electrostatic generators, Design), 
(*Power supplies, Electrostatic generators), Power 
equipment, Tests, Vacuum seals, Electrodes, Metal 
coatings, insulation, Crystal growth, Single 
crystals, Aluminum, Transformers, Models (Simulations), 


The generator system entered the testing stage. Seal 
testing entering its final stage with satisfactory 
performance 6000 rpm far. The insulation strength 
1000 electrodes with separation was not 
increased but the previously reached insulation 
level was re-established repeatedly. better under- 
standing the mechanisms involved electrical break- 
down vacuum will undoubtedly make further advances 
possible. The study excitation methods for the 
generator was successfully terminated and resulted 
design and working scale (Author) 


AD-603 664 Div. 
OTS Prices: $1.00/MF $0.50 


Foreign Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

CONTACTLESS SINGLE-PHASE SYNCHRONOUS 
GENERATOR, 

FTD TT64 483; 71185 


Unclassified report 


Unedited rough draft trans. Russian patent no. 153323 
(appl. no. 730176/24-7, May 61). 


Descriptors: (*Generators, Design), Power equipment 
parts, Coils, Armatures, Magnets, Electrical properties, 
Manufacturing methods, Patents, 


The invention involves contactless single-phase 
synchronous generator with quadripole loaded stator 
which has two cores for concentrated coils the armature 
winding, two permanent magnets, two magnetic shunts, and 
adjustable excitation winding which includes magnets and 
magnetic shunts and with windingless rotor which 
switches over the magnetic flux the stator with change 
its direction the cores the armature winding; and 
which distinguished the fact that for the purpose 
simplifying the design and the technology the production 
well improvement the mechanical stability the 
stator and the characteristics the machine, the sheets 
the stator are produced one stamping for the forming 
the magnetic conductor without joint clearances. For the 
purpose widening the limits adjustment the output 
voltage each steel sheet the stator, there are two 
magnetic shunts for each bar the permanent magnet 
which form covered recess into which there placed 

the respective magnet. (Author) 
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compounds, Potassium compounds, Hydroxides, 
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study the effects gamma radiation nickel- 
cadmium cells was continued with emphasis the loss 

capacity the cadmium electrode and the radiolysis 
the aqueous KOH electrolyte. was tentatively 
concluded that gamma radiation causes irreversible 
inactivation some the oxidized species, Cd(OH)2, 

the cadmium electrode. Experiments were carried out 
study the radiolysis aqueous KOH solutions 
concentrations from 0.5 per cent per cent. Radiolysis 
per cent KOH containing portion nickel elect- 
rode produced relatively large amounts oxygen whereas 
only hydrogen was evolved during the irradiation 
similar solution containing portion cadmium electrode. 
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Stability, Integrals, Transformations (Mathematics), 
Theorems. 


This work presents unified theory nonlinear RLC 
networks using entirely new parametric 
The class networks considered includes any 
arbitrary time-invariant, nonlinear RLC network whose 
elements can characterized unicursal curve. 
particular, curves which are multiple-valued functions 
both terminal variables such the hysteresis curves are 
admissible. Through the use Stieltjes integrals, gen- 
well and 'co-energy' made which leads di- 
rectly generalization the Legendre transformation. 
then shown that the equilibrium equations such net- 
works can always formulated mathematically system 
algebraic-differential equations. The Schauder fixed point 
theorem and the principle contraction mapping are then 
used formulate number existence theorems the 
solutions nonlinear resistive networks. The concept 
equivalent nonlinear networks well the principle 
duality nonlinear networks introduced and number 
useful theorems equivalent nonlinear networks are 
(Author) 
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formal algebra, called m-out-of-n decision logic, 
developed for the analysis and synthesis switching 
networks made m-out-of-n decision gates. m-out- 
of-n decision gate defined device that can de- 
scribed threshold function whose weights and threshold 
are positive integers. Such threshold function also 
referred m-out-of-n decision function. set 
theorems derived from axiom set, and the inclusion 
Boolean algebra and 3-input logic 
special cases the m-out-of-n decision logic demon- 
strated. 
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The package was subjected successful vehicle systems 
operational test. The Static Orbital Fuel Cell Packages are 
the vehicle contractor's facility awaiting installation 
orbital vehicle. Work the 28-volt fuel cell power 
system and the fuel cell analyzer progressing according 
schedule. Information acquired from multi-cell module 
tests was utilized design the 28-volt fuel cell power 
system. (Author) 
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methods and procedures, Capacitance), (*Capacitance, 

methods and procedures), Integral equations, 


shown that the solution certain class 

integral equations, among them Love's equation for the 
circular-plate condenser, can expressed terms the 
mean duration one-dimensional random walk with 
absorbing barriers. (Author) 
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This report describes the work performed toward the 
development improved bilateral triode p-n-p-n 
switch, addition qualitative description the 
operation this new device, calculations the sheet 
conductivity layers and some 
the effects transverse current flow such layers are 
presented, (Author) 
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The report deals with analytical nonlinear theory 
charge wave propagation along annular current 
sheath conducting tunnel, The effect nonlinearities 
fundamental frequency amplitude saturation, the be- 
havior harmonic frequency waves and the distortion 
waveforms considered, (Author) 
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The report deals with the nonlinear aspects space 
charge wave propagation along velocity modulated, con- 
fined, solid electron beam finite radial extension, The 
gridded modulation gap infinitely short and thé beam 
surrounded infinitely well conducting concentric 
tunnel, Thus the system under study classic the 
microwave art, Maxwell's field equations and the 
nonlinear equation electron motion are solved with 


the spatial boundary values properly taken into account, 
The method successive approximations used and the 
second order beam current, which the second 
harmonic frequency, explicitly The results 
are numerically interpreted the use computer and 
presented the form second harmonic beam current 
versus axial distance graphs for number parameter 
combinations practical interest, These results are 
compared with those obtained analytically for disc- 
electron beam model, (Author) 
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Air Force Cambridge Research Labs., Bedford, Mass, 
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The problem designing optimum signals for trans- 
mission through gaussian time-varying multipath media 
The signals are constrained 
bandlimited are the time variations the multipath 
media, The results this report indicate that varying 
the transmitted signal has only limited effect the 
statistics the received signal and, hence, the error 
probabilities, (Author) 
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Receiver noise figure and sensitivity calculation (using 
the noise temperature approach) are discussed. Two 
appendices are included aid the consideration 
system performance the presence signal and 
present example calculations for typical VHF receiver 
subsystem. (Author) 
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perturbation techniques and network transformations. 
(Author) 
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pilot production facility capable producing high 

speed semiconductor switches accordance with Signal 
Corps technical specifications considered. The major 
problem areas overcome order achieve the 
purpose this program are forward breakover voltage and 
current the two-terminal device, forward blocking 
current the three-terminal device, and switching speeds, 
current carrying capabilities, forward anode voltage, and 
rate forward voltage rise both devices. Work per- 
formed furing the period February 1964 through May 
1964 covered. Package designs for both devices are 
discussed, and progress made assembly methods, gold 
diffusion, epitaxial, alloy, and moat-etching procedures 
reported. (Author) 
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Medium frequency, High frequency, Electrical conductance, 


Mechanical properties. 


Successful processes for sealing and annealing the 
HC-27/U glass holder are described, together with the 
use Pyroceram bond the quartz plate the mounting 


supports. Aging data given for and units, 
(Author) 
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This report presents introductory study repre- 
sentations non-normal processes and their approach 
normality under special conditions. particular, the 
Edgeworth series development applied, one and more 
dimensions, obtain conditions for process exhibit 
gaussian structure, whether under discrete continuous 
sampling interval. For the former, the usual condition 
that large number independent samples (essentially, 
the critical condition required the central limit Theorem), 
such that the Edgeworth correction terms vanish through 
all orders. shown, also, that this condition may not 
obtain for certain types process, where alternative 
Laguerre development may more appropriate, charac- 
terized form chi square distribution with few 
degrees freedom. Some processes that are inherently 
non-gaussian, such the important Poisson process (an 
example infinitely divisible point-process), become 
essentially normal when their becomes 
sufficiently great. generalized Poisson process 
importance radar and sonar studies described here 
and its nth order characteristic functions are specifically 
obtained, along with its associated first-and second-order 
moments and covariance variety examples 
involving optimum and suboptimum systems (such auto- 
and cross-correlation detectors) for signal processing 
purposes, are used illustrate the approach to, and de- 
parture from, the normality studied more generally the 
preceeding sections. (Author) 
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The intra-pulse phase shift that occurs linear beam 
microwave tube, due ion neutralization the space 
charge the electron beam, calculated under certain 
assumptions. The final results, based the 
well-known rate ion formation gas, relates the phase 
change the pulse length, gas pressure, beam voltage and 
current, and the number beam wavelengths the 
interaction region. Using the theory derived herein, 
comparison the calculated intra-pulse phase shift with 
that observed operating tubes, indicates that this 

theory accurate and that the ionization residual gas, 
which results increase the beam velocity, the 
prime cause intra-pulse phase shift. The mechanism 
whereby the phase shift limited certain maximum 
value discussed. shown that the phase requirements 
the tube are ordinarily well within the value which 
this limiting effect occurs, detailed treatment the 
limiting mechanism would little interest the tube 
(Author) 
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Surface states GaAs (110) surface were studied 
capacitance measurements MIS (metal-insulator- 
semicondutor) diode. particular, the small signal high 
frequency differential capacitance Al-evaporated SiO- 
GaAs diode function d.c. bias This 
curve then compared the theoretical variation the 
ideal MIS diode (without surface states) and the surface 
state density function position the bandgap 
determined. Results indicate distribution states very 
similar that determined Terman St. Elect., 

285) and Lehovec (Phy. Stat. Sol., 447) for the 
Al-thermally grown system except for factor 
less states the GaAs. Contribution charge due 
ionization bulk traps prohibited the extension the MIS 
measurements, which were performed 0.1 ohm centimeter 
material, higher resistivities. (Author) 
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The use copper means compensating low 

resistivity n-type material high resistivity n-type material 
was studied. was found that the optimum diffusion tempera- 
ture for compensation can predicted series 
diffusions. different method for measuring the resistivity 
highly compensated semiconductors described. this 
method the semiconductor made the dielectric parallel 
plate capacitor whose effective parallel resistance and 
capacitance are measured high frequency bridge. Sur- 
face field effect transistors using high resistivity n-type 
single crystal GaAs the semiconductor are discussed. 
These transistors consist two ohmic source and drain 
contacts alloyed thin films indium and nickel, gate 
insulator evaporated SiO and gate Al. Transistor 
characteristics are shown with transconductances high 

250 micromhos; however, voltage amplification factors 
are low, typically 0.2 with the drain. These character- 
istics resemble more nearly triodes than pentodes. This 
limited performance was traced low effective surface 
mobility. (Author) 


AD-603 753 Div. 
OTS Prices: $2.00/MF $0.50 


Carnegie Inst. Tech., Pittsburgh, Pa. 
SURFACE FIELD EFFECT DEVICE STUDIES FOR 
HIGH RESISTIVITY GALLIUM ARSENIDE, PART 


INTEGRATED BANDPASS AMPLIFIER STUDIES, 
Earl May 64, 48p 
Contract Nonr760 
Unclassified report 


Descriptors: (*Gallium alloys, Arsenic alloys), 
(*Semiconductors, Field emission), (*Band-pass 
amplifiers, Design), Integrated circuits, Transistor 
amplifiers, Quartz resonators, Elasticity, Piezoelectric 
effect. 


integrated bandpass amplifier device consisting 
surface field effect transistor placed the end longi- 
tudinally vibrating crystal was investigated. The transistor 
was positioned that there little interaction between 
units besides direct electrical connection. result, the 
device may characterized transistor with the drain 
permanently connected one terminal crystal with the 
other crystal terminal floating. Two possible circuits 
obtain bandpass amplification were investigated and approx- 
imately 25% thange output around resonance was demon- 
attempt was made optimize the selectivity 
the Detailed measurements oriented GaAs re- 
sonators presented and, from these measurements, the 
elastic and piezoelectric constants were calculated. (Author) 


AD-603 762 Div. 14, 17, 
OTS Prices: $2.00/MF $0.50 


Stanford Research Inst., Menlo Park, Calif. 
THIN-FILM COLD CATHODES FOR MICROWAVE TUBES. 
Interim rept. no. 
Geppert and Dore. Aug 64, 29p 
Contract AF33 615 1345, Continuation Contract 
AF33 657 8721, Proj. 4812 
Unclassified report 


Descriptors: (*Films, Cathodes (Electron tubes), 
(*Cathodes (Electron tubes), Microwave equipment), 
(*Cold cathode tubes, Microwave equipment), 
(*Microwave equipment, Cold cathode tubes), 
Sandwich construction, Thickness, Metal films, 
Semiconducting films, Manufacturing methods, 
Sintering, Oxidation, Vapor plating, Phototubes, Field 
emission, Zinc compounds, Magnesium compounds, 
Borides, Silicon compounds, Alumimum compounds, 
Molybdenum, Platinum, Oxides, Phosphorescent 
materials, Cermets, Rare earths, Glass, Composite 
materials, Cobalt alloys, Nickel alloys, Iron alloys. 


Substrate work has been completed the successful 
development refractory Pt-alumina substrates that 

meet all substrate requirements. Work SiO barriers 
has been completed, wth the conclusion that such barriers 
are unsuitable for long-life cathodes. Unexpected problems 
have been encountered realizing compound oxide 
barriers, but new process has been briefly 
that promises solve most the problems. The problem 
high lateral resistance evaporated films has 

been solved. Special phototubes are under construction 
that will permit the work function evaporated rare- 
earth boride films measured. The life (Zn-Mg)O 
barriers least the order 1009 
Construction equipment under way permit more 
extensive life testing done. Further image tests 
using phosphor screen have been made that further 
confirm the uniform emission current being obtained 

from cathodes. (Author) 
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relation for the condition minimum time delay 
focussing for the spherical earth geometry obtained 
assuming ionosphere with parabolic distribution 
electron density. Theoretical curves for the case sweep- 
frequency backscatter are obtained that agree well with 
experimental values. qualitative explanation frequency 
independent echoes given terms the flat earth and 
ionosphere approximation. Unusual cases motions 

this frequency independent echoes are discussed and 
explained. The diurnal and seasonal variations back- 
scatter echoes from the south for the years 1962 and 1963 
given and discussed. (Author) 
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The report describes common-emitter blocking 
oscillator good pulse duration stability. analysis 
presented, with particular attention given the use 
silicon transistors. Two applications the results are 
described. (Author) 
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The concepts geometric optics applied 
spherical reflector are discussed detail. The caustic 
surface spherical reflector examined, with parti- 
cular emphasis the advantages complex number nota- 
tion, and representation terms the height the 
incoming ray and the arc length along the caustic. The 
focal region within the caustic curves studied, and the 
importance the circle least confusion pointed out. 
The use wavefront constructions alternate 
approach illustrated. The functional relationships are 
developed for the path-length field point con- 
centric surface the focal region, its spherical co- 
ordinates, and the height incoming rays. Computations 
are summarized graphs. Finally, the relationship 
between stationary phase and path-length mentioned. 
(Author) 
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This manual one series manuals fill the need 
for reference texts radio frequency interference the 
design electronic systems. the purpose this 
manual acquaint the design engineer with the various 
aspects radio frequency interference which may enter 
receiving systems and which must considered both 
general and detailed designs. Attention focused the 
generation, control, and/or confinement radio frequency 
interference and the methods employed minimizing 
eliminating it. (Author) 
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The facilities available for testing the performance the 
Haystack servo system using the Univac 490 digital computer 
are described. Sine, step, impulse, and polynomial inputs 
may applied the system. Operating instructions and 
examples inputs and outputs from the various programs 
are given. fairly detailed description the program 

logic provided and complete listings are included for all 
non-library (Author) 
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has been found that low-loss operation the C-band 
switch possible above the subsidiary resonance thres- 
hold, breadboard model the C-band switch has been 
fabricated and tested one megawatt peak power for 
minutes with breakdown and approximately one in- 
sertion loss, The waveguide was pressurized forty 
psig. The ferrite materials used both the C-band 
and the S-band switches have been selected, and the 
waveguide dimensions have been finalized, Fabrication 
metalized beryllium oxide waveguide sections and all 
other deliverable hardware has begun, The laminated 
cores for the electromagnets have been ordered, and 
delivery expected July receipt the cores, 
development the driver will (Author) 
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Unclassified report 


Includes review work completed during the fourth, 
final interim, Feb-Nov 60, 


Descriptors: (*Relays, Radiofrequency interference), 
(*Switching circuits, Radiofrequency interference), 
(*Radiofrequency interference, Electric arcs), Semi- 
conductor devices, Transisters, Electric currents, 
Voltage, Tests, Ultraviolet 


This report divided into two sections, The first de- 
scribes and summarizes total effort the project; the 
second reviews work completed during the fourth and 
final interim, Conclusions and recommendations for 
the completed project are included part Section 
Fourth interim work reported herein comprises the 
results supplementary RFI investigations elec- 
tromagnetic relays and preliminary RFI investigations 
solid-state switching circuits. Results study 
RFI characteristics germicidal lamps are also 
presented, Fourth interim liaison with manufacturers 
(Author) 
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Tests, Production control, 


Contents: 

Device design 

Mechanical Design 

Electrical Design 

Process Technology 

Material Preparation 

Epitaxial Growth 

Oxide Masking 

Emitter Diffusion 

Contract Metallizing 

Mesa Formation 

Assembly and Packaging 
Compatible Metallurgical System 
Surface Passivation 

Electrical Characteristics and Test Data 
Compatible Metallurgical System 
Surface Passivation 

Process Specification 
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CTS Corp., Elkhart, Ind, 
PRODUCTION ENGINEERING MEASURE FOR 
SUBMINIATURE, TRANSISTOR TYPE POTENTI- 
Quarterly progress no, 12, Apr-30 Jun 64, 
Holmes and Kinsey. Jun 64, 18p 
Contract DA36 039sc85976 

Unclassified report 


Descriptors: (*Potentiometers, Manufacturing methods), 
(*Subminiature electronic equipment, Potentiometers), 
Transistors, Reliability (Electronics), Failure 
(Mechanics), Cermets, Torque, Moisture, Performance 
(Engineering), 


This report contains detailed description the work 
performed the contract during the twelfth quarter 

April 1964 June 1964), Following the submission 
the 1,800 Preproduction Test samples and Preproduc- 
tion Test Report, and the subsequent rejection these 
items due unsatisfactory test results, the plans for re- 
testing another preproduction test group were deter- 
mined and proposal for the time schedule necessary 
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Fourier analysis, Series, Equations, Bandwidth. 


interference modulation technique for microwave 
radiometry described. The technique considered 
for use the development frequency selective power 
meter for operation over wide range frequencies and 
applicable wavelengths well into the low millimeter 
region. tunable radiometer using interference 
modulation was operated frequency selective power 
meter the 4-mm region. source microwaves 
for system calibration, gaseous noise source having 
known temperature was used. Measurements were made 
determine the power output level from crystal 
harmonic generator, and the 4-mm harmonic was also 
used with the system when operated with frequency 
resolution between half power points investigate 
system selectivity and spurious responses. 
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Electronic Defense Labs., Mountain View, Calif. 
LIGHT MODULATION DETECTOR, 
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Russell Targ, Caddes, Ammann, and 
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This first report describes work performed 
experimental and theoretical program for the stabilization 
laser local oscillator for use optical 

heterodyne receiver for the detection and demodulation 

microwave modulated light. The work the quarter 
was divided into three main phases. These are (1) the 
development single-sideband suppressed carrier laser 
local oscillator with maximum power, (2) control the 
modes laser interferometric means assure 
monochromatic output, and (3) design automatic 
frequency control system tune the laser frequency 
accordance with the changes the carrier frequency 

incoming signal from independent laser trans- 
mitter. unique and efficient single-sideband suppressed- 
carrier modulator has been developed. This modulator 

situated inside the laser cavity and couples out only 

that laser energy which has been shifted frequency. 
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Sylvania Electric Products, Inc., Woburn, Mass. 
PRODUCTION ENGINEERING MEASURE FOR GALLIUM 
ARSENIDE VARACTOR DIODE, 
Final rept. for Jun 62-1 Jun 64, 
Davis, Jr. Jun 64, 290p 
Contract DA36 
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Descriptors: (*Varactor diodes, Manufacturing methods), 
(*Gallium compounds, Arsenides), Processing, Production 
control, Specifications, Epitaxial growth, Extremely high 
frequency, Quality control, Performance (Engineering), 
Attenuation, Resistance (Electrical), Capacitance, 
Resonance, Parametric amplifiers, Frequency 
multipliers. 


The process for fabricating and testing gallium arsenide 


varactor diodes discussed. The chronological develop- 
ment the present process outlined, including 
summary the engineering investigations performed and 
the general construction which has resulted. Test data 
from the Preproduction and Pilot Production runs are 
tabulated and Materials and process speci- 
fications necessary fabricate these diodes are included. 
(Author) 
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IIT Research Inst., Chicago, 
APPLICATION OPERATIONS RESEARCH 
INTERFERENCE, 
Final rept., phase 
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(Computers), Programming Radar equipment, 
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The applicability certain optimization methods 
operations research the problem controlling radio 

and radar interference judicious assignments 
equipment operating frequencies was investigated. Emphasis 
was placed radar interference problems. number 
interference control methods applicable radar and 
various optimization techniques which can used 
conjunction with these control methods are reviewed. 
description given the search radar interference pre- 
diction program used supply the input data for the 
optimization techniques developed. Four different optimiza- 
tion algorithms are presented the form computer 
programs written the international computing language 
ALGOL 60. field test involving radar frequency assign- 
ment was conducted. Interference levels were measured 
interference pulse rates and subjective evaluation 
PPI screen displays. detailed account and analysis 
the test procedures and results given. concluded 
that many situations which radar congestion causes 
mutual interference problems, assignment frequencies 
based the techniques developed feasible and desirable. 
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RAND Corp., Santa Monica, Calif. 
APPLICATIONS THE KAC-SIEGERT METHOD FOR 
FINDING OUTPUT PROBABILITY DENSITIES FOR 
RECEIVERS WITH SQUARE LAW DETECTORS, 
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Descriptors: (*Radio receivers, Signal-to-noise ratio), 
(*Signal-to-noise ratio, Radio receivers), (*Probability, 
Signal-to-noise ratio), Rectifiers, Detectors, Intermediate 
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Statistical processes, Distribution theory, Functions, 
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The method Kac and Siegert for finding the output 
probability density characterstic function for receivers 
with square law envelope detections discussed and 
parallel development given for the square law 
rectifier. Procedures are then outlined for determining 
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Plasma physics), Blackbody radiation, Bremsstrahlung, 
Cyclotron resonance phenomena, band, band, 
Electromagnetic pulses, Microwave frequency, 
Magnetic fields, Electric fields, Electron accelerators, 
Radar equipment, Power supplies. 


theoretical and experimental program described 
aimed studying the possibility extracting microwave 
power from the kinetic energy plasma. The 
appropriate theoretical framework established. 
Detailed experiments were run X-band and K-band. 
The detected microwave pulse appears before onset 
opacity and attains values the order 250 
for background pressure microns Hg, discharge 
voltages around kV, and magnetic fields around 

3.5 kG. The output studied function magnetic 
field and the applied electric field. K-band two 
peaks become apparent and these are interpreted terms 
the fundamental and the second harmonic detected 
this frequency interval. shown that the power output 
detected too high explained cyclotron radiation 
output from population temperature and density 

not exceeding reasonable values. The mechanism 
electron acceleration overstability processes 
introduced which would seem explain the high radiation 
output the cyclotron radiation from very high speed 
electrons accelerated internal processes the 
plasma. (Author) 
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Hughes Aircraft Co., Fullerton, Calif. 
INTEGRATED FEED AND FRONT END STUDY THE 
PSRT. 
Final rept. 
Jul 64, 44p 
Contract AF30 602 2939, Proj. 4519, Task 451901 
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report 


Descriptors: (*Communication satellites (Passive), 
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band, band, Power dividers, Transducers, Noise 
(Radio), Masers, Parametric amplifiers, Refrigeration 
systems, Microwave networks, Polarization, Performance 
(Engineering), Design, Specifications. 


This report presents results technical study per- 
formed upgrade the feed and front end assembly the 
Passive Satellite Research Terminal The study 
provides the techniques, design and development data 
necessary modify the existing X-band PSRT equipment 
capable transmitting 100-kw signal 7.33 gc. 
and receiving arbitrarily linearly polarized signal 
8.33 
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RAND Corp., Santa Monica, Calif. 
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Probability, Statistical functions, Sampling, Integral 
transforms, Communication theory. 


This paper deals with the problem finding the 
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method detecting sine wave known 
frequency and amplitude the presence noise. The 
type noise considered the so-called stationary 
Gaussian process, which obtained when thermal noise 

passed through arbitrary linear passive device. The 
analysis takes into account the fact that practice only 

finite sample observed signal available. The 
optimum detection method defined that which maxi- 
mizes the probability recognizing the presence 

sine wave one has actually appeared; while the proba- 
bility falsely announcing the presence sine wave, 
none has actually appeared, does not exceed some pre- 
chosen value. shown that when the noise has flat 
spectrum, all the relevant information contained the 
amplitude and phase the Fourier transform the 
received sample the frequency the sine wave. Almost 
the same result holds the case where the noise has 
exponentially decaying autocorrelation, except that this 
case the values the observed sample the endpoints 
the sample also play (Author) 
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Antenna Systems Lab., Univ. New Hampshire, 
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DIGITAL COMPUTER DESIGN THE DIPOLE 
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Scientific rept. no. Nov 62-1 Sep 63, 
Albert Frost. May 64, 52p 
Contract AF19 628 307, Proj. 4600, Task 460002 
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Unclassified report 


Descriptors: (*Dipole antennas, Parametric amplifiers), 
(*Programming (Computers), Antenna configurations), 
Digital computers, Design, Coaxial cables, Varactor 
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properties, Electric currents, Coupling circuits, Very 
high frequency, Mathematical analysis. 


procedure for the design the coaxial dipole form 
parametric amplifier antenna outlined. This includes 
presentation the factors involved and the criteria used 
the calculation optimum dipole length, the design the 
interior coaxial cavity, the selection output loop and 
the idler frequency location. Computer programs 
IBM 1620 are provided for the procedures described 
together with table dual coaxial line impedance 
parameters. (Author) 
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Clevite Transistor Products, Waltham, Mass. 
PRODUCTION ENGINEERING MEASURE FOR THE 
IMPROVEMENT GERMANIUM ALLOY POWER 
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Descriptors: (*Quartz resonators, Aging (Materials)), 
(*Aging (Materials), Quartz resonators), (*Radation 
damage, Quartz resonators), High frequency, Low 
frequency, Medium frequency, Frequency shift, X-ray 
diffraction analysis, Reliability (Electronics), Crystal 
structure, Strain (Mechanics), Quartz. 


resonators are summarized. The aging rates precision 
resonators natural, swept, cultured, and swept 
cultured quartz vared with the type quartz. Aging 

rates ranged from the 8th power/wk 
initally but decreased 0.2 the 8th power/wk 
after weeks. The average aging rate unswept 
cultured quartz alone remained the &th 
power/ wk. resonators irradiated SPRF (10000 


137 gamma source (10000 rads gamma) exhibited 
shifts frequency few parts the 7th power. 
The shifts were negative for natural quartz, positive for 
cultured quartz, and very small for the swept cultured 
quartz. X-ray source image distortion (SID) patterns have 
been made low frequency and resonators typical 
and atypical aging behavior. Examples scratches, 
twinning, strain, and other internal defects are 
SID patterns resonators poor aging behavior 
have revealed number units with defects leading into 
the central zone the quartz plates. SID patterns made 
low frequency resonators revealed the normal driven zones 
455 cut resonator and abnormal pattern for 

unit with large defect zone near one end. 
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Descriptors: (*Fluid flow, Turbulence), (*Turbulence, 
Statistical analysis), (*Convection, Fluid mechanics), 
Reynolds number, Partial differential equations, Fourier 
analysis, Statistical functions, Statistical distributions. 


argued that Eulerian formulations are intrinsically 
unsuited for deriving the Kolmogorov theory because low- 
order Eulerian moments not express sufficiently well 

statistical dependence nonsimultaneous amplitudes 
that accompanies the convection small spatial scales 

large spatial scales. Illustration made applying 
the direct-interaction approximation and related, higher 
Eulerian approximation idealized convection problem 
and modified Navier-Stokes equation. Convection 
effects low wave numbers high wave numbers are 
removed the modified equation, and consequence the 
direct-interaction approximation for yields the Kolmo- 
gorov spectrum. Low-order Lagrangian moments provide 
promisingly more complete description the convection 
small spatial scales large, and search for satis- 
factory Lagrangian closure approximations seems highly 
desirable. (Author) 
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The direct-interaction approximation for turbulence 
extended predict the covariance and average Green's 
function generalized velocity. The latter defined 
the velocity measured time the fluid element which 
passes through the point time The resulting formulas 
for triple moments involve integrals over the Eulerian time- 
history the fluid. The approximation then altered 
that the integrals are instead over Lagrangian histories, 
measured along the particle paths. The alteration made 
necessary and uniquely determined requiring simul- 
taneously the consistency properties that energy con- 
served; that there exist formal inviscid equipartition 
solutions; and that the dynamics exhibit invariance under 
class random Galilean transformations. the altered 
approximation, the relaxation times associated with energy- 
transfer are Lagrangian memory times determined the 
viscous and pressure forces. result, the approximation 
yields the Kolmogorov inertial- and laws. 
The corresponding approximation for convection passive 
scalar field yields some exact results Taylor and yields 
Richardson's law for the relative diffusion two particles. 
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Engineering Projects Lab., Mass. Inst. Tech., 
Cambridge. 
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PRELIMINARY SURVEY, 
William Gouse, Jr. Jul 64, 56p, DSR-8734-5 
Contract Nonr1841 

Unclassified report 


Descriptors: (*Fluid flow, Oscillation), (*Hydro- 
dynamics, Boiler tubes), Gas flow, Liquids, Pipes, 
Boilers, Boiling water reactors, Reports, Reviews. 


FLUID MECHANICS Division 


review representative number references for 
various types two-phase gas-flow oscillations has been 
conducted. The principal conclusion that this time 
there reliable way predict the onset of, magnitude 
of, frequency of, and disappearance flow oscillations 
two-phase flow systems. consensus the existing 
experimental results indicates that the tendency for 
system oscillate can reduced reducing the inlet 
subcooling, increasing the system pressure level, eliminating 
heated section exit restrictions, decreasing fluid level 
riser, present, and increasing the flow restriction 

the heated section inlet. addition, believed that 
useful stability maps can prepared that indicate regions 
operation which there will flow oscillations. 
For given fluid system, the parameters necessary 
determine this map are geometry, inlet subcooling, flow 
rate and heat (Author) 
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Engineering Projects Mass. Inst. Tech., 
Cambridge. 
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Descriptors: (*Gas flow, Textbooks), (*Fluid flow, 
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Contents: equations change integral form; equations 
change differential form; one dimensional flow con- 
tinuity relations and definitions; analytical models for 
conservation momentum and energy; homogeneous flow 
model; homogeneous flow model example; 
homogeneous two-phase one-component flow; Martinelli 

two-phase flow model; momentum exchange 
separated phase analytical model; other approaches, 
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Institute Engineering Research, Univ. Californie, 
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Temperature, Electric currents, Frozen equilibrium flow. 


detailed theoretical and experimental investigation 
regarding the use Langmuir probe techniques flow- 
ing partially ionized gas was carried out. Both free 
molecule and stagnation point probes were considered. The 
analysis restricted the determination ion density 
from the saturated ion current, and the determination 
electron temperature from the rate change electron 
current with probe Numerical results are 
presented for argon, along with the results series 
experiments conducted arc heated supersonic low 
density wind tunnel. concluded that the ion density 
can measured accurately with stagnation point probe, 
with plane free molecule probe surrounded 
guard ring. The electron temperature can measured 
accurately with guarded plane free molecule probe, 
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length diameter ratios the Reynolds Number range 
10,000 100,000. (Author) 
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Bodies revolution), Guided missiles, Aerodynamic 
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flow, Conical bodies, Angle attack. 


The importance body lift lies the fact that 
moderate angles attack and high Mach number can 
constitute appreciable part the total lift winged 
missile. this paper attempt has been made analyze 
body lift hypersonic flow approximate method and, 
together with correlation existing experimental data, 
indicate the probable variation body lift over wide 
range Mach number extending from low supersonic 
hypersonic. The method analysis hypersonic flow 
over inclined bodies revolution employed herein has 
been denoted the hypersonic approximation. 
improvement the Newtonian corpuscular theory 
aerodynamics since considers the centrifugal forces 
resulting from the curved paths the air particles 
addition the impact (Newtonian) forces. (Author) 
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The laminar boundary layer equations integral form 
obtained Moore are solved the mechanical 
differential analyzer. The method analysis permits 


FLUID MECHANICS Division 


the use the best. known variation the air properties 
with temperature. Solutions are obtained for Mach 
numbers ranging from incompressible speeds the 
hypersonic regime ambient temperatures 100, 400 and 
800 for both insulated plate and heat transfer cases. 
From these results approximate design procedure for 
the the characteristics both the laminar 
and turbulent boundary layers obtained and presented 

aid missile designers. (Author) 
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The expression for the pressure coefficient 
vibrating cylindrical shell finite length unsteady 
supersonic flow simplified. The expression valid 
high values Mach number and based the quasi- 
steady approximation when only first order terms 
vibration frequency are considered. The kernel functions 
arising the expression for the pressure coefficient are 
tabulated and shown graphically for series 
circumferential modes. anticipated that the revised 
expression will simpler use than the earlier 
expression when introduced into the full panel flutter 
equations. (Author) 
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The method integral relations, applied the yawed 
cone problem Chushkin and Shchennikov, modified 
take account the entropy singularity the leeward side 
the cone. proposed apply the method two 
regions, the quadrant adjacent the singular generator 
and the remaining quadrant including the cone surface 
and the shock. Results are not yet complete but those 
obtained far suggest that the modification will give 
more realistic picture the flow between the cone and the 
(Author) 
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method numerical the basic gas dynamic 
equations involving suspended solids presented for the 
case arbitrary area distribution. The velocity 
sound the two-phase mixture was computed. The 
importance the throat condition clarified and the 
inadequacy solutions without the throat condition 
discussed. The numerical solution and the exact solution 
are presented for comparison. The complete program 
using the Runge-Kutta-Gill method given detail. 
(Author) 
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earlier reports (PB-118 682 and AD-604 112) this 
series was shown how quantitative values density, 
pressure, temperature, velocity and Mach number 
supersonic gas streams could obtained optically the 
use interferometer. The Mach number may 
obtained independently making shadow photographs 
the head wave narrow probe placed the stream. 
Probe and interferometer Mach number values were 
good agreement homogeneous stream from Laval 
nozzle, but complete disagreement inhomogeneous 
expanding air jet the region where standing shock waves 
occur. This discrepancy was traced the influence 
the standing shocks the air flowing low velocity 
the boundary layer along the probe. The shock pressure 
may cause separation the stream from the probe, 

and configuration normal and oblique shocks arises 

result the region separation. Further experiments 
made strictly one-dimensional stream show 
analagous separation flow when normal standing 
shock wave intercepts the boundary layer. The theory 

separation discussed. This report includes the 
details the methods applying the Mach interferometer 
axially symmetric flow pattern. The density 
distribution such air jet from circular orifice was 
determined. (Author) 


AD-604 112 Div. 
OTS Prices: $4.00/MF $1.00 


Palmer Physical Lab., Princeton Univ., 
INTERFEROMETRIC STUDY SUPERSONIC 
PHENOMENA, SUPERSONIC AIR JET 
LB/SQ TANK PRESSURE, 
Ladenburg, Van Voorhis, and Winckler. 
Apr 46, 132p 
Contract NOrd9240 
NAVWEPS 
Unclassified report 


Descriptors: (*Supersonic flow, Jets), (*Gas flow, 
Optical analysis), Compressed air, Pressure, Tempera- 
ture, Density, Orifices, Interferometers. 


The report the first series describing optical, 


FLUID MECHANICS Division 


especially interferometric studies, supersonic 
phenomena. discussion Zehnder-Mach 
interferometer given, showing the way fringes are 
produced, and the effect various fringe widths and 
orientations. supersonic air jet from 10-mm diameter 
streamlined orifice lb./ sq. in. tank pressure was 
analyzed. Pressures, temperatures, Mach numbers, 

and velocities were calculated from the density values 
the jet and the initial conditions. Shock strengths, 
entropy changes, and conditions the orifice and slip 
stream are found generally good agreement with 
theory. (Author) 


AD-604 127 Div. 9,1 
OTS Prices: $5.00/MF $1.00 


Catholic Univ. America, Washington, 
METHOD FOR NUMERICAL CALCULATION 
SLIPSTREAM CONTRACTION SHROUDED IMPLUSE 
DISC THE STATIC CASE WITH APPLICATION 
OTHER AXISYMMETRIC POTENTIAL FLOW PROBLEMS, 
Harvey Chaplin, Jr. Jun 64, 165p 
DTMB 1857; DTMB Aero 1077 

Unclassified report 


Prepared dissertation for Ph.D. 


Descriptors: (*Shroud rings, Aerodynamic characteristics), 
(*Shrouded propellers, Theory), (*Axially symmetric 

flow, Numerical analysis), Disks, Cylindrical bodies, 
Conical bodies, Parabolic bodies, Vortices, Propellers 
(Aerial), Effectiveness, Thrust, Momentum, Bodies 
revolution, Ring wings, Ducts, Jet engine inlets, One- 
dimensional flow. 


The problem the axisymmetric flow ideal 
incompressible fluid through impulse disc bounded 
thin shroud considered. systematic calculation 
procedure developed, suitable for use large 
electronic digital computer. The results calculations 
the slipstream contraction ratio, the static case, 

for cylindrical, conical, and parabolic-cambered shrouds, 
are found that the slipstream contracts 
less severely, the case very short cylindrical 
shrouds, than had previously been supposed. Also for 
cylindrical shrouds, found that excellent 

estimate the slipstream contraction ratio can 
obtained from comparatively brief calculation. The 
method calculation also applicable axisymmetric 
flows about (a) shrouded impulse discs finite thrust 
coefficients, (b) circular inlets, and (c) arbitrary annular 
and solid bodies revolution. Internal flows within 
circular ducts can closely approximated the internal 
flows within very long shrouds. few calculative results 
are presented illustrate these applications. 


AD-604 130 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 
THERMAL STRESSES CONICAL SHELLS, 
Huth. Jun 52, 14p P-304 
Unclassified report 


Descriptors: (*Conical bodies, Thermal stresses), 
(*Aerodynamic characteristics, Conical bodies), Pres- 
sure, Temperature, Laminar boundary layer, Guided 
missiles, Equations, Differential equations, Integrals, 
Bessel functions. 


The paper considers the stresses conical shell 
revolution resulting from aerodynamic pressure and 
thermal gradients. particular the results are applicable 
the conical tip missile flying zero angle 
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both the ORDVAC and the IBM-701 high speed 
and was repeated both with ideal gas assumption and 
with more detailed equation state. study was made 
the effects such factors the shock width, the initial 
shock strength, the space and time grid sizes, the spheric- 
ity, the stability, the loss significance and some other 
features the numerical (Author) 


AD-604 291 Div. 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, 
SUPERSONIC FLOW AROUND CONES LARGE YAW, 


FLUID MECHANICS Division 


43p P-198 
Unclassified report 


Descriptors: (*Supersonic flow, Equations), (*Conical 
bodies, Supersonic characteristics), Bodies revolution, 
Angle attack, Yaw, Drag, Mach number, Shock waves. 


Equations were developed for the flow properties the 
region bounded supersonic cone body large angle 
attack and its attached shock wave, for use with the 
tabulations comparison the theoretical re- 
sults made with the experimental data Cronvich. 
slight discrepancy which increases with increasing Mach 
number was found the value sub DYH, the yawing 
head drag tabulated Kopal. (Author) 
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pending system checkout and analysis initial experimental 
results. The overall objective the investigation 
gather experimental data and develop theoretical 

analysis for the heat transfer characteristics hot gas 
flow from both head-end and aft-end igniters solid pro- 
pellant motor systems. (Author) 


AD-603 852 Div. 10, 
OTS Prices: $6.00/MF $1.50 


Southwest Research Inst., San Antonio, Tex. 
STUDY EXISTING BASE FUEL HANDLING 
PROCEDURES RELATION MICROBIAL 
CONTAMINATION, 
Rept. for Sep 62-8 Apr 64, 
Weichlein, Tyler, and Brown. Jun 64, 
278p 
Contract AF33 657 9762, Proj. 8169, Task 816906 
SEG TDR64 
Unclassified report 


Descriptors: (*Biological contamination, Jet engine 
fuels), (*Jet engine fuels, Biological contamination), 
(*Fuel additives, Corrosion inhibition), (*Fuel 
contamination, Handling), Aviation fuels, Antioxidants, 
De-icing materials, Sea water, Fungus deterioration, 
Pseudomonas aeroginosa, Proteus, Fuel filters, 
Refueling, Steel, Aluminum, Epoxy plastics, Furan 
resins, Air force, Alchols, Microorganisms. 


survey the fuel handling facilities and 
procedures three Air Force bases has indicated 
serious contamination, microbial otherwise. The water 
bottoms throughout the fuel systems were either sterile 
contained very few microorganisms, with appreciable counts 
observed only single sample from each base. The 
general housekeeping and observance prescribed fuel 
handling procedures appeared adequate. Experimental 
studies were made microbial growth 4000-gallon 
tanks and 15-gallon drums, which JP-4 fuel was 
stored over dilute sea water with varying proportions 
glycerin and methoxyethanol, inoculated with selected 
microorganisms. Effective inhibition growth was 
observed water bottoms containing 20% methoxyethanol, 
and some inhibition with 10% methoxyethanol; lower 
concentrations allowed vigorous growth. was found that 
the addition 20% methoxyethanol effectively sterilized 
the contents tank which growth was already 
established. (Author) 


AD-603 871 Div. 10, 
OTS Prices: $2.00/MF $0.50 


Mining Research Lab., Colorado School Mines, 
Golden. 
EXPERIMENTAL DETERMINATION MECHANICAL 
RESPONSE SOLID ROCKET PROPELLANT UNDER 
HIGH STRAIN RATE AND LOW TEMPERATURE, 
Final rept., 
Richard Culver and John Rinehart. 
Jul 64, 48p MRL-ONR-3 
Contract Nonr3774 00FMB 

Unclassified report 


Descriptors: (*Solid rocket propellants, Mechanical 
properties), Isocyanate plastics, Elastomers, Thermal 
properties, Tensile properties, Fracture (Mechanics), 
Shock (Mechanics), Attenuation, Deformation, 
Compressive properties. 


Described are the results experimental 

investigation the mechanical properties two 
simulated solid rocket propellants. The propellant 
salt-filled polyurethane; the 'gray' propellant 


* 


FUELS AND COMBUSTION Division 


Adiprene L-100, filled with aluminum powder, aluminum 
sulphate, and castor oil. For the green propellant, the 

varied from 170 psi room temperature 
about 6,000 psi -200C, while corresponding values 

for the gray were 250 psi and 11,000 psi, respectively. 
The impulsive fracture strength the green propellant 
was found about 16,000 psi and the shock 

attenuation this stress level about 5,000 psi/in. 
approximate value 24,000 psi for the impulsive fracture 
strength the gray was obtained indirect menas, along 
with shock attenuation 1,500 psi/in. The dynamic 
Poisson's ratio for the green propellant was found 

greater than 0.5, while for the gray, was less than 
0.5. (Author) 


AD-604 019 Div. 10, 14, 
OTS Prices: $5.00/MF $1.00 


Columbia Univ., New York. 
RHEOLOGICAL BEHAVIOR FILLED ELASTOMER, 
Technical rept. no. 
Jun 64, 106p 
Contract Nonr266 78, Prej. 446 

Unclassified report 


Descriptors: (*Solid rocket propellants, Models 
(Simulations)), (*Elastomers, Mecharical properties), 
(*Isocyanate plastics, Mechanical properties), Potassium 
compounds, Chlorides, Loading (Mechanics), Viscoelasticity, 
Compressive properties, Stresses, Strain 


Rheological behavior filled elastomer consisting 
polyurethane rubber and granular potassium chloride was 
investigated with both long- and short-time loading producing 
conditions torsion, uniaxial tension and compression. 

The volumetric response the elastomer was also studied. 
represent the observed behavior for moderate stresses 
and strains linear viscoelastic model developed. The 
results torsion relaxation tests performed inert 
solid propellant are presented for three strain levels over 
the temperature range -60F +200F. (Author) 


109 Div. 10, 
OTS Prices: $2.00/MF $0.50 


Stanford Research Inst., Menlo Park, Calif. 
SOLID PROPELLANT MECHANICAL PROPERTIES 
INVESTIGATIONS, 
Quarterly progress rept. no. (Rept. 9), Apr-1 Jul 64, 
Norman Fishman and James Rinde. Aug 64, 45p 
Contract AF04 611 9559, Proj. PRU4673 

Unclassified report 


Descriptors: (*Solid rocket propellants, Mechanical 
properties), (*Elastomers, Mechanical properties), 
Models (Simulations), Isocyanate plastics, Alkenes, 
Ammonium compounds, Perchlorates, Aluminum, 
Elasticity, Strain (Mechanics), Equations, Humidity, 
Rupture, Shear stresses. 


Equations finite elastic theory based Rivlin's 
I-invariants were developed and used analyze propellant 
test results (See AD-439 403). path-independent equation 
was developed interrelating volume ratio, strain energy, 
and time for each propellant composition. Futher, using 
reduced time expression, adjusted empirically 
determined shift factors, this dilatational state equation 

can used calculate dilatation from results tests 
conducted various temperatures and humidities. Inter- 
polation can provide factors which will enable the prediction 
dilatational behavior over the entire range temperature 
and humidity studied. Constant volume envelopes were 
prepared from data tests both compositions con- 
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12. Guided Missiles 


548 Div. 12, 
OTS Prices: $5.00/MF $1.00 


Rocketdyne, Canoga Park, Calif, 
INVESTIGATION, DESIGN, AND TEST EXPERIMEN- 
TAL LIQUID HYDROGEN PUMPS, 
for Jun 63-1 Jun 64, 
Lyle Fuller, Jun 64, 188p Rocketdyne R-5730 
Contract AF33 657 11165, Proj, 3145, Task 314501 
APL TDR64 
Unclassified report 


Descriptors: (*Spacecraft, pumps), (*Pumps, 

Liquefied gases, Hydrogen), Rocket motors, Materials, 
Environmental tests, Design, Auxiliary power plants, 
Pistons, Cryogenics, Compatibility, Stainless steel, 
Plating, Chromium, Tin alloys Vapors, Bearings, 


Accomplishments during 12-month program the 
investigation, design, and test experimental liquid 
hydrogen piston pump are covered this report, Primary 
objectives the program were: (1) the investigation 
suitable materials for pump with extremely small 
piston-to-cylinder clearance using the hydrogen being 
pumped the only lubricant and coolant, (2) final design 
configuration minimize piston side load, (3) pump 
hydrogen flowrates from 1b/hr inlet qualities 
100 percent with discharge pressure 1200 psi, 
and (4) achieve 300 hours maintenance-free operation 
one piston and cylinder assembly. Actual pump per- 
formance was compared with calculated theoretical 
performance, (Author) 


AD-603 583 Div. 12, 15, 
OTS Prices: $2.00/MF $0.50 


Boeing Scientific Research Labs., Seattle, Wash. 
MISSILE TARGETING PROBLEM, 
Donald MacLaren and David Walkup. 
Jun 64, 36p D1-82-0355, Boeing-Math-353 
Unclassified report 


Also available from the author. 


Descriptors: (*Gu ided missile targets, Optimization), 
(*Kill probabilities, Guided missile targets), Sequences, 
Matrix algebra, Military strategy, Damage, Monte Carlo 
method, Multiple operation, Effectiveness, Launching, 
Programming (Computers), 


The following missile assignment problem considered. 
Missiles are assigned targets two distinct steps. 
First, each missile programmed that can fired 

any one small number targets, the number 
targets being the missile capability. The programming 
the missiles represented qualification matrix 
Second, battle occurs, all missiles are assigned 

targets and launched. Each missile must assigned 
target for which programmed. assumed that 
only random subset the missiles will actually 
available for battle, and the assignment must made for 
reduced The questions con- 
sidered are 'what optimal assignment given the reduced 
qualification matrix Q(X).,' and 'what can expected from 
this assignment.' Use damage function 
optimal assignment one which maximizes the value the 
damage function. The damage function may chosen 
represent wide variety optimization requirements, The 
main part the paper describes Monte Carlo procedures 
for estimating the expected damage and the probability that 
the damage will least for any number (Author) 


GUIDED MISSILES Division 


AD-603 714 Div. 12, 
OTS Prices: $0.75 


Mitre Corp., Bedford, 
RE-ENTRY VEHICLE SIMULATION DESIGNED FOR 
THE STUDY GROUND SYSTEM REQUIREMENTS, 
Plender. Jul 64, 88p TM-03973 
Contract AF19 628 2390, Proj. 611 
ESD TDR64 135 
Unclassified report 


Descriptors: (*Atmosphere entry, Simulation), 
(*Reentry vehicles, Simulation), support 
equipment, *Reentry vehicles), Aerospace craft, 
Trajectories, Mathematical models, Digital computers, 
Analog computers, Tracking. 


computer simulation re-entry vehicle trajectories 
has been developed aid determining the require- 
ments supporting ground-based electronic 
This report describes the mathematical model used the 
simulation and discusses, with the aid examples, the 
usefulness the output data the preliminary design 
tracking and communication networks. (Author) 


AD-603 759 Div. 12,1 
OTS Prices: $4.00/MF $1.00 


IIT Research Inst., Chicago, 
INVESTIGATION LOCATION AND RETRIEVAL 
CRITERIA FOR RE-ENTRY CREW ESCAPE SYSTEMS, 
Rept. for Dec 62-31 Jan 64, 
Campbell and Capuzzo. Mar 64, 149p 
IITRI-K6033 
Contract AF33 657 10103, Proj. 1362, Task 136203 
FDL TDR64 

Unclassified report 


Descriptors: (*Re-entry vehicles, Abandonment), 
(*Space crews, Survival), Jettisonable equipment, 
Descent trajectories, Landings, Position finding, 
Rescue beacons, Rescues, Recovery. 


The equations motion for escape capsules having lift- 
to-drag ratios ranging from 0.2 2.0 were solved 
determine the ground area attainable for these capsules 
returning earth from 300-nautical mile equatorial, polar, 
30-degree, and 60-degree circular orbits. The landing 
capabilities these capsules with respect the probability 
successful recovery the downed crew were then 
determined. This study indicates than escape capsule 
with L/D ratio 1.0 represents the simplest escape 
capsule which would have enough maneuvering capability 

reach suitable landing areas. state-of-the art 
avionics investigation was made determine the location 
existing tracking and location radars, portable emer- 
gency radios, direction-finding equipment, and acoustic 
and visual aids which would aid the quick location and 
retrieval downed crew. escape system concept 

presented, emphasizing that the successful conclusion 
escape requires the determination the necessary maneu- 
ver reach desirable landing area, the physical execu- 
tion that maneuver, and the transmission escape 
information recovery forces. (Author) 


AD-603 784 Div. 12, 
OTS Prices: $9.15/MF $2.50 


North American Aviation, Inc., Downey, Calif. 
INVESTIGATION AEROSPACE VEHICLE CREW 
STATION CRITERIA, 

Moran and Tiller. Jul 64, 613p 
SID-64-997 

Contract AF33 615 1297, Proj. 1425, Task 142501 
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(Artificial)), Oscillation, Damping, Simulation, Rocket 
motors, Design, Fuel consumption, Relays, Gyro 
stabilizers. 


The prime objective the investigation was analyze 
compensation techniques and sensor nonlinearities 
mass expulsion attitude control system. Three conven- 
tional compensators and combinations these are 
analyzed and the results presented and compared for 
acquisition and limit cycle operation. Based primarily 
the criterion low fuel consumption, the rate gyro com- 
pensator best for acquisition while the pseudo-rate 
compensator best for limit cycle. The effects sensor 
nonlinearities are analyzed for rate and displacement 
gyros. The rate gyro deadzone produces the only signif- 
icant effect the system. This deadzone considerably 
increases the fuel consumption the limit cycle. 
extra objective, unique compensation technique derived 
which greatly decreases fuel consumption during 
acquisition. (Author) 


AD-603 975 Div. 
OTS Prices: $4.00/MF $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
ANALYSIS AIR-TO-AIR, AIR-TO-SURFACE 
MISSILE, 
Master's thesis, 
Eugene 1964, 114p 
AFIT GGC/EE/64 

Unclassified report 


Descriptors: (*Control systems, Guided missiles), 
(*Launching, Guided missiles), (*Guided missiles (Air- 
to-air), Launching), (*Guided missiles (Air-to-surface), 
Launching), Functions, Equations, Stabilization, Propor- 
tional navigation, Guided missile targets, Digital com- 
puters. 


The transfer function air-launched missile 
obtained for wide range operating conditions. linear 
control system designed. The use the missile against 
both airborne and surface targets shown feasible 
from the standpoint control-system requirements. 
Launch envelopes for the missile with proportional- 
navigation guidance system are obtained the horizontal 
and vertical planes. The effects various constraints 
the missile are Analysis representative 
missile-target characteristics different altitudes demon- 
strates that the missile can effective against both air- 
borne and surface targets. (Author) 


AD-603 994 Div. 12, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 


GUIDED MISSILES Division 


THE CURRENT AND PREDICTED STATUS 
ENGINEERING TECHNIQUES RELATION HUMAN 
TRAVEL UPPER ALTITUDES, 

Unclassified report 


Descriptors: (*Spaceflight, Manned), Manned spacecraft, 
Orbital trajectories, Upper atmosphere, Interplanetary 
trajectories, Space propulsion, Thrust, Telemeter systems, 
Reviews. 


Consideration given the 'how' and 'when' manned 
spaceflight. Topics include: regimes flight the 
aeropause; motivating techniques required engineering 
limitations. 


024 Div. 12, 
OTS Prices: $4.00/MF $1.00 


Bell Aerosystems Co., Buffalo, 
AERO-SPACE ENVIRONMENT SIMULATION SYSTEM 
(ASESS). SIMULATION MODELS FOR 
AEROSPACE COMMAND AND CONTROL, 
Final rept. 
Dec 63, 139p 
Contract AF19 628 2847 
ESD TDR63 659, 
Unclassified report 


Descriptors: (*Command control systems, Simulation), 
Reentry vehicles, Satellites (Artificial), Space environ- 
mental conditions, Orbital trajectories, Rendezvous 
trajectories, Transfer trajectories, Tracking, Monitors, 
Programming (Computers), Digital computers, Models 
(Simulations), Matrix algebra. 


The volume represents the results various independent 
analyses those areas space dynamics which are 
associated with the Aerospace Environment Simulation 
System They are included here, appendix 
fashion, with the feeling that they will value 
completing some the 'gates' control openings the 
Monitor System presented Volume (AD-600 186). 
Included Orbit Determination Scheme, which employs 
advanced techniques the area maximum likelihood, 
well Space Force Effectiveness and Satellite Inspector 
models which provide mission analysis capability. 
addition, Advanced Energy Management System for 
Reentry Vehicles reviewed together with discussion 
orbital rendezvous and docking, both summarizing state-of- 
the-art analyses these areas. Finally, technical dis- 
cussion included the problem Geocentric Transfer 
and Rendezvous. should noted that direct linkage 
exists, either between Volume and between the 
individual appendices. Each problem outlined, 
sufficient magnitude, however, warrant consideration 
connection with (Author) 
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INSTALLATIONS AND CONSTRUCTION Division 


Barrett and MacNeil. Jun 64, 66p Measurements are reported the gamma radiation- 
TO-B-64-1 induced dose compartmented steel structure. The 
Contract OCD OS62 14, Task 1111A experimental dose profile compared with predictions 
Unclassified report based computational techniques the Office Civil 
Defense Engineering Guide, well with computations 
Descriptors: (*Shielding, Effectiveness), (*Gamma rays, performed by the Monte Carlo technique. Although agree- a 
Radiation measurement systems), Steel, Structures, ment (within experimental accuracy) reached between 
Buildings, Roofs, Shelters, Attenuation, Collimators, the Monte Carlo and the experimental measurements, the 
Dosimeters, Radiological contamination, Radioactive OCD predictions appear overestimate the dose because 
fallout, Models (Simulations), Mathematical analysis, incomplete consideration the effect spacing the 
Monte Carlo method, Nuclear scattering, Distribution. structure slabs. The degree conservatism does not 


appear serious, however. (Author) 
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Heat treatment, Tantalum alloys, Stresses, Oxidation, 
Niobium, Titanium alloys, Silicon, Aluminum, Diffusion, 
Metal powders, Transition temperature, High temperature 
research. 


The objective this program the development 
oxidation protective coatings for vanadium-base alloys 
for use 1800F 2500F. The effect pack-siliconizing 
the mechanical properties 0.020 in. thick sheet 
V-60 w/o Cb--1 w/o being studied. Preliminary 
results indicate that the siliconizing process has 
effect strength, but causes some reduction tensile 
ductility. The transition temperature the coated 

alloy below +32F; its lower limit currently being 
determined. The development oxidation resistant 
slurry liquid cementation type coating for 

V-60 w/o w/o progressing. Slurry composi- 
tions containing tin, silicon, silver, copper, aluminum, 
and columbium have been investigated; several these 
show good coverage, even corners and edges. The 
static oxidation life other promising vanadium-hase 
alloys, coated the pack-siliconizing process also 
being investigated. (Author) 


AD-603 899 Div. 
OTS Prices: $4.00/MF $0.75 


Laboratory for Insulation Research, Mass. Inst. 
Tech., Cambridge. 
STUDIES THE FORMATION AND PROPERTIES 
HIGH-TEMPERATURE DIELECTRICS, 
Final rept., 
von Hippel. Jul 64, LIR-TR-191 
Contract AF33 616 8353, Proj. 7371, Task 737101 
TDR64 219 
Unclassified report 


portion the original document contains fine details 
which may make reading photocopy difficult. 


Descriptors: (*Dielectrics, Physical properties), 
(*Heat-resistant materials, Dielectrics), Oxides, Crystal 
growth, Films, Mass spectroscopy, Instrumentation, 
Ferroelectric materials, Titanium compounds, Carbides, 
Nitrides, Electrical conductance, Rutile, Crystal 
structure, Chemical analysis, Synthesis (Chemistry), 
Mossbauer effect, Cadmium compounds, Sulfides, Barium 
compounds, Titanates, Alkali metal compounds, Halides, 
Yttrium compounds, Borates, Bismuth compounds, Ruby, 
Garnet. 


The report summarizes the outcome three year's 
project concerned with fundamental research, preparation 
methods, measurement techniques, and quantitative data 
high-temperature dielectrics. After theoretical discussion 
basic problems, the survey presents sequence: methods 
growing high-temperature oxide crystals; film studies 

ultrahigh vacua; development quadrupole mass 
spectrograph; dielectric instrumentation and measurements 
from low frequencies millimeter waves and from low 
temperatures beyond 1400C; research ferroelectrics 
and the band structure TiC, TiN, and TiO; conduction 
phenomena rutile; field gradient measurements 
dielectrics; structure analysis new high-temperature 
materials; chemical analysis and synthesis procedures; 
Mossbauer effect and breakdown strength investigations. 
(Author) 


AD-604 009 Div. 14, 
OTS Prices: $3.00/MF $0.75 


Lincoln Lab., Mass. Inst. Tech., Lexington. 
EXPLORATORY PREPARATION FOILS STRONGLY 
COLORED THE MICRON REGION THE 

INFRARED. 


MATERIALS (NON-METALLIC) Division 


Group rept., 

Pike. Jul 64, 87p LL-1964-36 
Contract AF19 628 500 

ESD TDR64 357 


Unclassified report 


Descriptors: (*Foils, Reflectors), (*Infrared radiation, 
Reflection), (*Reflectors, Foils), Films, Metal films, 
Copper, Silver, Gold, Nickel, Vapor plating, Organic 
materials, Titanium compounds, Sulfides, Plastics, 
Manufacturing methods, Costs, Tin compounds, Oxides, 
Ceramic materials, Electrical properties, Optical 
properties, Material forming, Colors, Spectra (Infrared), 


search was made for material approximating the 
following combination qualities: strongly colored 
reflectivity, specular diffuse, the near con- 
forming closely the schedule: micron 1.0 reflec- 
tivity; micron, 0.9; micron, 0.8; 2.5 micron, 0.7; 

micron, 0.45; 1.5 micron, 0.3; micron, 0.2; <0.8 
micron, Minimum absorption all wavelengths. 
Minimum weight per unit area reflecting surface, 
the order gm/sq meter (5000 ft. /Ib); this the 
weight plastic foil about micron thick. Easy 
dispersal, from storage compact form, into separated 
bubbles, large enough (>30 micron 
diameter) that diffraction effects will not distort the color, 
yet small enough resist deformation ordinary air 
turbulence. Cost, the storage form, not exceeding 

02/sq ft. 


AD-604 010 Div. 14, 
OTS Prices: $1.00/MF $0.50 


Frick Chemical Lab., Princeton Univ., 
HIGH TEMPERATURE POLYMERS: H-FILM AND 
SP-POLYMER, 
Technical rept., 
Aug 64, 13p 
Contract Nonr1853 07, Proj. NR356 377 
Unclassified report 


Descriptors: (*Heat-resistant plastics, Viscoelasticity), 
(*Polyamide plastics, Viscoelasticity), Polymers, 
Films, Thermal properties, Transition temperature, 
Melting, Stability, Molecular structure. 


study was made new family polyimide 
polymers (H-Film and SP-Polymer) which have 

reasona ble thermal stability 400C air. was 
found that they show glass transition temperature and 
melting point over the entire temperature range 
The viscoelastic properties reported here are 
different from those any polymers studied now. 
Since their molecular structure reasonably well 
known, there reason believe that other polymers 

the 'stiff chain' type will show similar viscoelastic 
properties. The lack aliphatic hydrogen makes these 
polymers peculiarly resistant oxidation. This feature 
can also duplicated similar families polymers. 
These polymers indicate that very great thermal 
stability and relatively temperature insensitive viscoe- 
lastic properties can achieved organic polymers. 
(Author) 


016 Div. 14, 
OTS Prices: $3.00/MF $0.50 


General Dynamics/Fort Worth, Tex. 

STUDY THE EFFECTS NUCLEAR RADIATION 

THE MECHANICAL PROPERTIES ACETAL RESINS 
DELRIN AND CELCON, 

Fritz. Mar 64, 54p NARF-63-18T, 
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15. Mathematics 
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Contract Nonr222 
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This document also being issued Mathematical 
Note no, 341 Boeing Scientific Research 
Labs., Seattle, Wash. 


Descriptors: (*Hazards, Probability), (*Probability, 
Hazards), (*Statistical functions), (*Statistical distri- 
butions), (*Inequalities), Reliability, Distribution theory, 
Mathematical prediction, Density, Functions. 


Sharp upper and lower bounds are derived for hazard 
rates and densities distributions with monotone harzard 
rate. These bounds are related to. Chebyshev inequalities 
that they are obtained under the condition that certain 
moments are known. Similar bounds are also obtained 
when the density Polya frequency function order 
two. (Author) 


AD-603 563 Div. 15, 
OTS Prices: $3.00/MF $0.50 


Applied Research, Inc., Bethesda, Md. 
INCREASING TREATMENT CONTRAST 
PRECISION AND THE ESTIMATION STRUCTURAL 
PARAMETERS COVARIANCE ANALYSIS, 
William Mallios, Jun 64, 53p 
Contract DA18 064AMC103A 
Unclassified report 


Descriptors: (*Biology, Combinatorial analysis), 
(*Analysis variance, Combinatorial analysis), (*Com- 
binatorial analysis, Analysis variance), Mathematical 
models, Errors, Statistical analysis, Statistical tests, 
Least squares method. 


Analysis covariance randomized and balanced 
incomplete block designs reconsidered terms 
structural regression, practice, the covariable us- 
ually uncontrolled and may follow linear model does 
the variable interest, the covariable and treatments 
are independent, then the covariable model contains 
treatment effect, and the treatment contrast precision 

the variable interest increased, not only asymp- 
totically, but the finite sample. the covariable 
affected one more the treatments, then the estima- 
tion direct and indirect effects considered. Finally, 
when structural parameters are underidentified, which 
case direct and indirect effects are not estimable, 
alternative estimation procedure (Author) 
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MOMENT CROSSINGS RELATED DENSITY 

CROSSINGS, 

George Marsaglia, Albert Marshall, and 

Frank Proschan. Jul 64, D1-82-0358, Boeing-Math-354 
Unclassified report 


Also available from the author. 


Descriptors: (*Statistical functions, Distribution 
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theory), (*Distribution theory, Statistical functions), 
Statistical distributions, Integral transforms, Inequalities, 
Analysis variance, Measure theory. 


this paper shown how the number moment 
crossings two symmetrical densities related the 
number crossings the densities. This generalizes 
result Fisher's recenily proved Finucan (1964) 
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Martin-Marietta Corp., Denver, Colo. 
PRODUCTS AND QUOTIENTS RANDOM 
VARIABLES AND THEIR APPLICATIONS, 
for Sep 63-Mar 64, 
James Jul 64, 180p 
Contract AF33 615 1023, Proj. 7071, Task 707101 
ARL 115 
Unclassified report 


Descriptors: (*Statistical analysis, Engineering), 
(*Statistical distributions, Distribution theory), (*Dis- 
tribution theory, Bibliographies), Statistical functions, 
Statistical processes, Mathematical models, Tables, 
Guns, Cyclic rate, Booster motors, Selection, Life 
support, Closed ecological systems, Differential equa- 
tions, Radiation measurement systems, Management 
planning. 


this report, the general techniques for determining 

the distributions products and quotients random 
variables are discussed. Some exact and asymptotic 
results pertaining the distributions the products 

and quotients certain random variables which generally 
occur measurement error are also presented together 
with their applications. extensive bibliography 
included the end the report. (Author) 
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Unclassified report 


Descriptors: (*Harmonic analysis, Nonlinear differ- 
ential equations), (*Nonlinear differential equations, 
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tions, Taylor's series, Differential equations. 


Periodic solutions the generalized equation 
are investigated the phase and Liénard planes. Cer- 
tain comparison equations are obtained modifying the 
functions f(x), g(x), integral evaluated from 
f(u)du, that the resulting equations may integrated 
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Contents: 

Runge's rule signs 

complement the discussion approximations 
algebraic equations 

Generalizations Laguerre's approximation method 

Result Diophantine approximations 

Ermakof's convergence and divergence criteria 


AD-603 798 Div. 
OTS Prices: $0.50 


RAND Corp., Santa Monica, 

CONCERNING COMPOUND RANDOMIZATION THE 
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John Walsh. Rev. Jun 49, 12p P-10 
Unclassified report 
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Considered set approximately random binary 

digits obtained some experimental process. This paper 
outlines method compounding the digits this set 
obtain smaller set binary digits which much more 
nearly random. The method presented has the property 

that the number digits the compounded set reason- 
ably large fraction (say the magnitude 1/3 1/4) 

the original number digits. set very nearly random 
decimal digits required, this can obtained first 
finding set very nearly random binary digits and then 
converting these digits decimal digits. The concept 
maximum bias introduced measure the degree 
randomness set digits. small maximum bias shows 
that the set very nearly random. The question when 
table approximately random digits can considered 


suitable for use random digit table investigated. 
found that table will satisfactory for the usual types 
situations which random digit table applied 

the reciprocal the number digits the table 
noticeably greater than the maximum bias the table. 
(Author) 
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Descriptors: (*Stochastic processes, Mathematical 
models), (*Mathematical models, Stochastic proc- 
esses), Probability, Statistical functions, Statistical 
distributions, Series, Genetics, 


This paper concerned with simple mathematical 
model for branching stochastic Using the 
language family trees may illustrate the process 
The probability that man has exactly 
sons sub Each his sons (who 


MATHEMATICS Division 


together make the first generation) has the same 
probabilities having given number sons his 
own; the second generation have again the same proba- 
bilities, and on, Let sub the number indi- 
viduals the nth generation, The probability distri- 
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Unclassified report 


Descriptors: (*Statistical tests, Population 
(Mathematics)), (*Population (Mathematics), Statistical 
tests), Measure theory, Probability, Statistical 


The purpose this paper was investigate under 

what generalized conditions the equal-tail sign test for 
the median satisfactory approximation the 
corresponding generalized test the sense that the 
significance levels are nearly the same. was found that 
the significance levels the two tests are approximately 
equal for wide variety situations the number 
observations not large. This, from the viewpoint 
significance level, the equal-tail sign test for the median 
idealization which represents sufficiently accurate 
approximation the test interest many practical 
cases. This significance level stability, combined with its 
other favorable properties, suggests that the equal-tail 
sign test seriously considered for application whenever 
the population median tested the basis 
small number observations. Corresponding confidence 
interval properties are also derived. 
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The present method for obtaining the inverse matrix 
essentially extension Crout's method for solving 
system simultaneous linear equations and involves 
three basic operations. 
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SOME NON-PARAMETRIC TESTS WHETHER THE 

LARGEST OBSERVATIONS SET ARE TOO LARGE 
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John Walsh. Rev. Feb 50, 10p, P-61 
Unclassified report 


Descriptors: (*Statistical tests, Population (Mathe- 
matics)), (*Population (Mathematics), Statistical tests), 
Set theory, Measure theory, Probability, Number theory, 
Inequalities, Functions. 


Considered large number observations which 

are statistically independent and drawn from continuous 
symmetrical populations. This paper presents some non- 
parametric tests whether the largest observations 
the set are too large consistent with the hypothesis that 
these populations have common median value. Tests 
whether the largest observations are small con- 
sistent with this hypothesis are also considered. Here 

given integer which dependent Subject some 
weak restrictions, shown that the significance level 

test the type presented tends value alpha 
increases. For admissible value however, does 

the significance level this test exceed alpha. 

whether the largest observations are too large considered, 
tests with values suitable for significance levels can 

obtained for Values suitable for significance 
levels can obtained for any value whether the 
largest observations are too small large). 
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RAND Corp., Santa Monica, Calif, 

SOME ESTIMATES AND TESTS BASED THE 

SMALLEST VALUES SAMPLE, 

John Walsh, Rev. Feb 50, P-65 
Unclassified report 


presented person the Annual Meeting the 
Institute Mathematical Statistics New York City, 
December 27-30, 1949. 


Descriptors: (*Statistical tests, Population (Mathe- 
matics)), Sampling, Statistical analysis, Theorems. 


situation where only the smallest values sample 
size are available This paper in- 
vestigates the case where large and the form 
square root Properties some well known 
estimates and tests the 100p% population point (based 
statistics the type used for the sign test) are in- 
the sample from normal population, 
these non-parametric results have high efficiencies for 
Asymptotically estimates and tests the popula- 
tion percentage points are derived for the case where 
the population variance known, The results the 
paper have application the field life testing. 
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Unclassified report 


Descriptors: (*Game theory, Functions), (*Functions, 
Game theory), Convex sets, Decision theory, 
Economics, Probability, Distribution. 


the 'normal form' two-person, zero-sum game, 
the theory has been set forth von Neumann, there 


MATHEMATICS Division 


are just two moves. They are the choices strategy, 
made simultaneously each player. One player then 
required pay the other amount (positive 
negative) determined the pay-off function, which 
function only the The theory best 
known present for games which the number 
strategies available each player finite. This paper 
will explore rather special class games which the 
strategies one player form compact and convex 
region finite-dimensional Euclidean space, while 
those the other form arbitrary set (Author) 
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Descriptors: (*Iterative methods, Topology), 
(*Topology, Iterative methods), Mapping (Transformations), 
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This paper concerned with the following question: Let 

any space whatever. g(x) function mapping into 
When does there exist function f(x), the same type, 
such that f(f(x)) g(x). 
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FUNCTIONS, 

Karlin and Shapley, Apr 49, 10p P-74 
Unclassified report 


Descriptors: (*Functions, Theorems), (*Convex sets, 
Theorems), Set theory, Projective geometry, 


This paper presents several applications the theory 
developed elsewhere (AD-603 The results estab- 
lished here depend upon fundamental theorem convex 
functions, previously used relation the Theory 
Games. Certain extensions Helly's theorem, approxi- 
mation and fitting results, and covering theorems for the 
dimensional unit sphere are All these are 
intrinsically connected with one The authors 
believe they possess independent interest. (Author) 
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George Brown, Apr 49, P-78 
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Descriptors: (*Game theory, Matrix algebra), (*Matrix 
algebra, Game theory), Differential equations, Differ- 
ence equations, Linear programming, 


This paper presents some dynamical systems whose 
steady state solutions yield solutions discrete game 
matrix, First few systems differential equations for 
the case symmetric game, then some more less 
related systems difference equations for digital compu- 
tation are Finally, representation the 
linear programming problem symmetric game 
given, This representation serves also represent 
asymmetric games symmetric form. (Author) 
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Descriptors: (*Game theory, Polynomials), (*Poly- 
nomials, Game theory), Functions, Convex sets, 
Geometry, Theorems. 


basis laid this paper for theory two-person 
zero-sum games which the payoff polynomial 
function P(x,y) the two strategy variables and the 
latter taking their values from closed, one-dimensional 
intervals. 
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Descriptors: (*Statistical tests, Population (Mathe- 
matics)), (*Population (Mathematics), Statistical tests), 
Analysis variance, Power, Functions, Sampling. 


This paper considers generalization the Behrens-. 
Fisher problem which appears approximated 
many practical situations. solution presented for the 
generalized situation and some efficiency properties 
this solution are investigated. (Author) 
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CONCERNING THE EFFECT SMALL CORRELATION 
CERTAIN LARGE SAMPLE TESTS AND 
DENCE INTERVALS FOR THE MEAN, 
John Walsh, Nov 49, P-112 

Unclassified report 
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Descriptors: (*Sampling, Correlation techniques), 
(*Statistical tests, Sampling), Statistical analysis. 


Most the well known significance tests and confidence 
intervals for the population mean are based the 
assumption random sample. The paper considers 
how the significance levels and confidence coefficients 
used class these tests and intervals are 
changed when the random sample requirement violated 
and the number observations large. found that 
the introduction even slight amount correlation 
can result substantial significance level and confi- 
dence coefficient change. Thus this class tests and 
confidence intervals would seem questionable 
practical value for large sets observations, For two 
types situations practical interest, methods are 
outlined for obtaining large sample tests and confidence 
intervals for the mean which are not sensitive the 
presence correlation. These results are efficient 
(asymptotically) the tests and intervals they replace 
and are applicable the general situation where the 
observations are not from the same population, (Author) 
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Probability), Pulse generators, Pulse counters, Electro- 
magnetic pulses, Analog-to-digital converters, Statistical 
analysis. 


Experimental probability problems, connection with 

diversity applications, led desire for large supply 
random digits, sufficiently high quality that the user 
wouldn't have question whether they were good enough 

for his particular application the case every different 
application. random frequency pulse source was gated 

constant frequency pulse, about once second, provid- 
ing the average about 100,000 pulses one second. 

Pulse standardization circuits passed the pulses five 
place binary counter, that principle the machine 

like roulette wheel with positions, making the 
average about 3000 revolutions each turn. binary 
decimal conversion was used, throwing away the 
positions, and the resulting random digit was fed 

punch, yielding punched card tables random 
digits. detailed analysis the randomness expected 
from such machine was made the designers and 
indicated that the machine should yield very high quality 
output. (Author) 
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Descriptors: (*Statistical tests, Statistical 
distributions), (*Sampling, Statistical tests), Statistical 
analysis, Population (Mathematics), Distribution theory, 
Analysis variance, Theorems, Inequalities. 


Most the well known significance tests and confidence 
intervals for the population mean are based the assump- 
tion random sample. This paper considers how the 
significance levels and confidence coefficients the 

commonly used class tests and intervals based the 
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the paper, demonstration made the validity 

iterative procedure suggested George Brown for 
two-person game. This method corresponds each 
player choosing turn the best pure strategy against the 

accumulated mixed strategy his opponent then. 
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SOME BOUNDED SIGNIFICANCE LEVEL TESTS 
FOR THE MEDIAN, 

John Walsh, Jun 50, 12p P-156 
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Descriptors: (*Statistical tests, Statistical analysis), 
Population (Mathematics), 


practice often permissible assume that the 
observations set are statistically independent and from 
continuous populations with common median, Then the 
population median can investigated using the sign 
test. For small numbers observations, however, the 
sign test does not furnish very many suitable significance 
levels, Also, some the sign tests with suitable sig- 
nificance levels are not very efficient. The note presents 
some tests whose significance levels are only approxi- 
mate but cover wide range suitable values, The sig- 
nificance levels these tests are exactly determined 
the populations are symmetrical; they are bounded other- 
Some these bounded significance level tests have 
high (Author) 
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SOME STATISTICAL PROBLEMS CONNECTED WITH 
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Descriptors: (*Stochastic processes, Functions), 
Statistical distributions, Statistical analysis, Probability. 


The statistical problem treated that testing the 


hypothesis that sample independent, identically 
distributed random variables have the common continuous 
distribution function F(x) specified advance. 
principle such tests will give confidence regions for the 
unknown distribution function, for have test (based 
the observations) for every F(x) the confidence 
region will consist those F(x) for which the correspond- 
ing hypotheses are not rejected. (Author) 
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The concept general two-person cooperative game 
defined and concept solution for such games 
developed. 
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experimental designs, the quantities investigated are 
often grouped into blocks method obtaining higher 
precision for the experiment. This grouping may result 
high correlation among observations within the same block. 
Also there may substantial variance differences between 
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critical path scheduling problem investigated 
which single activity can have its completion time 
divided and allocated different the 
project precedence network, algorithm for deter- 
mining the allocation which minimizes total project 
duration given, together with outline optimality 
proof, and example, Although the algorithm very 
similar those used network-flow type problems, and 
uses only integer-valued variables, the final results for 
the divisible-activity network are, general rational 
numbers, (Author) 
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This paper presents natural geometrical approach 
the theory reduced moment spaces and its application 
orthogonal polynomials. The work concerned pri- 
marily with distribution finite interval. 


AD-603 981 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Santa Monica, Calif, 
SOME DYNAMIC LINEAR PROGRAMMING 
PROBLEMS, 
Richard Bellman, Aug 51, llp P-230 
Unclassified report 


Descriptors: (*Dynamic programming, Linear 
programming), (*Linear programming, Dynamic 
programming), Probability, Stochastic processes, 
Sequential analysis, 


study made class mathematical problems 
connected with physical situations which require that 
finite unbounded sequence operations performed 
for the purpose achieving desired result, The only 
case considered here that which each operation 
performs mapping the parametric space onto itself, 
(Author) 
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The paper concerned with specific zero-sum two- 
person game over function space, which found 
explicit saddle-point solution, 
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The solution the first passage problem for strongly 
continuous temporally homogeneous Markoff process X(t) 
the time first passage (t) from the region 

the distribution (at least terms Laplace 
transform) are developed, From the distribution 
the distribution the maximum X(t) and the range 
X(t) are deduced, These results yield, asymptotic 
form, solutions certain statistical problems sequen- 
tial analysis, non-parametric theory 'goodness fit,' 
optional stopping, which are treated illustra- 
tion the theory. (Author) 
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Interpolation tables obtain accurate (e.g., part 
10000) estimates the Q-function difficult, and 
machine computations involving the Q-function, requires 
the storage values closely spaced grid points, 
interpolation using higher order polynomials for curve 
fitting, combination the iterative pro- 
cedure described which well suited for rapid 
machine computation the Q-function. (Author) 
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The Fokker-Planck-Kolmogorov (FPK) equation appears 

proved that the density functions for wider class 
vector random processes than just the Markov processes 
satisfy the FPK equation, Furthermore, analogous 
derivation will yield different partial differential equa- 
tion applicable multivariate densities for scalar ran- 
dom processes, The central technique the evaluation 
time derivatives the characteristic function for the 
random variables interest two different methods; 
the comparison the two different expressions for the 
time derivatives then yields the desired partial differ- 
ential equations, (Author) 


006 Div. 
OTS Prices: $1.00/MF $0.50 


Cruft Lab., Harvard Univ., Cambridge, Mass. 
BAYESIAN APPROACH PROBLEMS 
STOCHASTIC ESTIMATION AND CONTROL, 
Yu-Chi and Robert Lee. Jun 64, 
Cruft-TR-448 
Contract 16, NR372 012 

Unclassified report 


Descriptors: (*Stochastic processes, Control), 
(*Decision theory, Mathematical prediction), Statistical 
processes, Probability, Functions, Noise. 


general class stochastic estimation and control 
problems formulated from the Bayesian Decision-Theo- 
retic discussion how these problems 
can solved step-by-step principle and practice from 
this approach presented. specific example, the 
closed form Wiener-Kalman solution for linear estimation 
gaussian noise derived, The purpose the paper 
show that the Bayesian approach provides: (i) general 
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unifying framework within which pursue further re- 
searches stochastic estimation and control problems, 
(ii) the necessary computations and difficulties that must 
overcome for these problems, example non- 
linear, non-gaussian estimation problem also solved. 
(Author) 
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The Quotient-Difference (QD)-scheme, symmetric func- 
tions and some results from the theory Hankel deter- 
minants are treated. Some well known relations expres- 
sing the elements the QD-scheme means the 
Hankel determinants are presented. The question 
convergence the columns the QD-scheme treated. 
exact expression for sub n(k) developed for the 
case different proved that the columns 
the QD-scheme will converge not only the well known 
case different roots, but all cases where the roots 
are detailed examination the convergence 
the smallest root presented, exact expression 
for sub n(N) developed, This expression, cor- 
rect all cases multiple positive roots. shown 
that the progressive form the QD-algorithm only 
Finally, some ALGOL programs and 
some results obtained means these, are given. 
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the introductory section the paper, the orthogonality 
principle for random variables stated and proved. This 
principle the basis all linear mean square estima- 
tions. the second section, number basic properties 
wide-sense Markoff sequences given, finally 
shown that recursive filtering immediate conse- 
quence the orthogonality principle. (Author) 
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The situation considered that testing the difference 
the means two normal populations the basis 
sample from each population, where the ratio the 
population variances known, The choice sample 
sizes has been restricted certain pairs which are 
equally preferable from the viewpoint practical con- 
siderations (cost, difficulty obtaining sample values, 
This note presents easily applied method 
determining which these pairs sample sizes yield 
the most powerful one-sided and symmetrical 
(Author) 
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this paper the following asymptotic efficiencies are 
computed for the given two-sample tests against normal 
alternatives the null hypothesis: rank test for location 
3/pi, median test for location 2/pi, run test for location 
run test for dispersion and square rank test for 
dispersion 15/2 (Author) 
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Brown conjectured, and Robinson proved the validity 
iterative process for finding the value finite 
zero-sum two-person the purpose this 
paper show that the corresponding process valid for 
zero-sum two-person games with continuous payoffs, 
played over the direct product arbitrary compact 
spaces, (Author) 
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the finite theory von Neumann and Morgenstern 

difficulty evaluation persists for the essential games, 
_and for only those. this paper value deduced for 

the essential case and number its elementary prop- 
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erties are set three axioms, having 
simple intuitive interpretations, which suffice deter- 
mine the value uniquely serves starting point. 
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family solutions for class n-person games 
which embraces all constant-sum four-person games 
and not inconsiderable array higher games pre- 
sented, They are called 'quota because 
possible them define system individual quotas 
for the players which determines the effectiveness 
the various two-player coalitions, the solutions most 
the players receive their quotas, but there some 
latitude for bargaining. The solutions are typically one- 
dimensional sets, consisting sometimes line seg- 
ments joined the-quota point, sometimes 


‘disconnected Their behavior under 


variation the characteristic function the game 
continuous, (Author) 
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The new approach recently proposed the authors for 
treating the parameter variation problem for class 
multivariable systems extended general feedback 
configuration for multivariable systems. shown 
that the general linear, multivariable, feedback system 
can represented two plant transfer function 
matrices and three controller transfer function matrices, 
formula for the sensitivity matrix the general 
structure derived, Also, sufficient conditions are 
obtained for assuring feedback design that less 
affected parameter variations than another feed- 
back design with the same overall transfer 
(Author) 
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This paper concerned with the Bayes problem how 
maximize the expected number successes 
trials when each trial are free choose between 
two machines and whose probabilities rho sigma 
success are unknown but have known priori distribu- 
tion F(rho sigma). 
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Consideration given functional equation which 
arises connection with dynamic programming prob- 
lems involving non-linear utility functions. (Author) 
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series approximations the higher mathematical 
functions are presented, 
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generalization the von Neumann and Morgenstern 
theory utility, omission the Archimedean postu- 
late, and extension the infinite dimensional case 
are given, (Author) 
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The problem discussed that finding 
admissible function, p(x), which makes integral 
absolute maximum subject side condition, 
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Suppose that square matrix consisting non- 
negative elements, certain considerations 
important know when all the elements some power 
are strictly Frobenius gave very simple 
necessary and sufficient condition for this 
this paper simple proof this result This 
proof algebraic nature and avoids the use the 
convergence powers matrix, 
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Another large category problems, economic and 
industrial origin, are those which required 
maximize the output system given limited quantity 

resources. Only one representative this category will 
discussed this paper. 
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survey the stability theory linear and nonlinear 
differential-difference equations given with particular 
reference the applications the problems auto- 
matic control systems possessing (Author) 
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The purpose the paper give presentation 
some phases pure mathematics that are current use 
the economic 


AD-604 212 Div. 
OTS Prices: $0.50 


RAND Corp., Santa Monica, 
ANALYTICAL APPROXIMATIONS, 
Cecil Hastings, Jr. and James Wong, Jr. 
Unclassified report 


Descriptors: (*Numerical analysis, Bessel functions), 
(*Bessel functions, Numerical analysis), Functions, 
Numerical methods and procedures, 


Analytical approximations Bessel functions 
imaginary argument are 


AD-604 214 Div. 
OTS Prices: $0.50 


RAND Corp., Santa Monica, Calif. 
ANALYTICAL APPROXIMATIONS, VOL. 10, 
Cecil Hastings, Jr. and James Wong, Jr. 


MATHEMATICS Division 


Apr 53, P-3987 Unclassified report 


Descriptors: (*Numerical analysis, Bessel functions), 
(*Bessel functions, Numerical analysis), Functions, 
Numerical methods and procedures, 


Analytical approximations Bessel functions 
imaginary argument are 


216 Div. 
OTS Prices: $0.50 


RAND Corp., Santa Monica, 
THE INCOMPLETE APPROXIMATOR (IN SIX FITS), 
Cecil Hastings, Jr. and James Wong, Jr. 
Unclassified report 


Presented the June 12, 1953 meeting the Digital 
Computers Association. 


Descriptors: (*Analytic geometry, Graphics), (*Curve 
fitting, Graphics), (*Graphics, Curve fitting), Numeri- 
cal analysis, Numerical methods and procedures, 


graphical treatment curve fitting techniques 
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certain class two person zero sum games which 
the players have functions pure strategies con- 
sidered, notion mixed strategy defined for such 
games, and theorem proved insuring the existence 
sider games which one player has passive role, 
some apparently new information the existence 
solutions certain variational problems 
(Author) 
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The purpose the paper indicate how the theory 
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Various analytic properties particular functional 
equation are studied together with number generalization: 
discrete and continuous type. 
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Certain arguments von Neumann's paper reducing 

the optimal assignment problem two-person game 

can simplified. simple observation produces proof 
that all vertices the convex solutions (or related 
continuous problem) are permutations; hence, admissible 
solutions the original combinatorial problem. (This 

modification the author's proof that optimal solution 

the transportation problem integral the row and 
column totals are integers.) The present proof depends 

well-known and easily verified theorem that the vertex 
variables (considered point sub has most 

positive components. (Author) 
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The method based converting the differential 
equation into integral equation, which effected 
double integration. Examples this method are 
presented. 
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tary' matrices, the matrix, its transpose, its inverse and 
inverse transpose are readily available for vector 
formed from the identity matrix replacing one column; 
thus elementary matrix can compactly recorded 
the subscript the altered column and the values the 
elements it. the revised simplex method both the 
inverse and inverse transpose matrix are 
needed; more significant, however, the fact that each 
interation replaces one the columns the basis. 
the product form representation, this change can 
conveniently effected multiplying the previous matrix 
elementary matrix; thus, only one additional column 
information need recorded with each iteration. This 
approach places relatively greater emphasis 
operations than and thereby reduces computation 
time. Using the Card Programmed Calculator, 
novel feature results: when the inverse matrix needed 
one stage and its transpose another, this achieved 
simply turning over the deck cards representing the 
inverse. (Author) 
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Analytical approximations definite integral, Cosine 
transformation, Bessel function, Mach number and 
natural logarithm are presented. 
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simple inequality involving expectations convex 
functions and the notion majorization derived. 
Although the result easily obtained, yields special 
cases Karamata's Inequality, Muirhead's Theorem, and 
seyeral new theorems. (Author) 
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having particular moment matrix may con- 
structed. supposed that the investigator only 
prepared carry out experiments particular region 
which defines fixing measures location and spread 
equal some fixed values for each variable. appli- 
cation described method used for the actual con- 
struction design after the moment matrix has been 
determined. 
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Consideration given the problem improving 
hypotheses iteratively, special emphasis being given 
catalyzing the links between determining that given 
model inadequate, finding out how inadequate, and 
hence constructing more appropriate model. 
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The paper, shows that the functional equation technique 
introduced previous works may used provide 
new approach some classical problems the calculus 
weapon, the method has great potentialities computa 
tional tool. 
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The theory dynamic programming treats problems 
involving multi-stage processes means transforma- 
tion the problem from the space decisions the space 
functions. This accomplished deriving functional 
equation whose solution equivalent the solution the 
original problem. illustrate this approach most clearly, 
free extraneous analytic details, simple but nontrivial 
multi-stage investment problem considered. How exact 
solutions may obtained some cases, approximate 
solutions others, and how these approximate solutions 
may used obtain more accurate solutions the 
general case particular importance the 
decrease the number independent variables made 
possible this approach. This not only important from 
the theoretical standpoint, also great value 
reducing the cost time and effort numerical 
computation. (Author) 
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recent years, the study multi-stage processes has 
become greater and greater importance wider and 
wider fields. multi-stage process means process 
composed sequence operations which the outcome 
the preceding operations may used guide the course 
future operations. Two types operations may 
distinguished immediately, those which the outcome 

completely determined, and those which the outcome 
uncertain. treat these problems systematic 
fashion the theory dynamic programming has been 
developed. the article, some simple, but non-trivial, 
problems the kind that plague logisticians are con- 
sidered order illustrate what kinds problems are 
amenable out techniques, what analytic results may 
expected, and what computational procedures must 
utilized (Author) 
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proof convergence the solution partial dif- 
ference equation the solution the classical 'problem 
for one-dimensional diffusion with zero boundary 
conditions. (Author) 
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shown that certain tour cities, one each 
the states and Washington, C., has the shortest 
road distance. (Author) 
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RAND Corp., Santa Monica, Calif. 
MONOTONE CONVERGENCE DYNAMIC 
MING AND THE CALCULUS VARIATIONS, 


MATHEMATICS Division 


Richard Bellman. Rev. Sep 54, 
Unclassified report 


Descriptors: (*Dynamic programming, Calculus 
variations), (*Calculus variations, Dynamic program- 
ming), Functions, Iterative methods, Equations. 


the present paper show that the method 
‘approximation policy space,' developed the theory 
dynamic programming, yields monotone convergence 
the calculus variations. (Author) 
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RAND Corp., Santa Monica, 
ANALYTICAL APPROXIMATIONS, VOLUME 14, 
Cecil Hastings, Jr. and James Wong, Jr. 
Apr 54, P-515 
Unclassified report 


Descriptors: (*Numerical analysis, Integrals), 
(*Integrals, Numerical analysis), Numerical methods 
and procedures. 


Analytical approximations chi-square integrals are 
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RAND Corp., Santa Monica, 
REVIEW FOURIER ANALYSIS AND 
AUTOCORRELATION, 
Lewis Larmore. May 54, 
Unclassified report 


Descriptors: (*Fourier analysis, Reviews), (*Statis- 
tical functions, Reviews), Numerical methods and pro- 
cedures, Acoustics, Electronics, Engineering. 


review Fourier analysis and autocorrelation 
applications the problems physics and engineering 
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Annual progress rept. for Feb 63-31 May 64, 
Simeone and Hopkins. May 64, 302p 
Contract DA49 193MD2022 

Unclassified report 


Descriptors: (*Hypotension, Blood volume), (*Blood 
volume, Hypotension), (*Shock (Pathology), Hemorrhage), 
(*Hemorrhage, Shock (Pathology)), Laboratory animals, 
Enzymes, Wounds and injuries, Metabolism, Kidney 
function tests, Metabolism, Drugs, Antibiotics, Autonomic 
agents, Blood pressure, Blood circulation, Lymph, 
Lymphatic system, Hematocrit, Blood plasma. 


Clinical case histories forty patients with shock are 
presented the first section this report. The cases 

are discussed under the following classifications: (1) 
Surgical shock, (2)hemorrhagic shock, (3) septic shock, 

(4) septic shock with hemorrhage, (5) traumatic shock with 
hemorrhage, and (6) miscellaneous types some 
the cases trimethaphan and phenoxybenzamine were 
The effects these drugs are included 
the case histories. The second section summarizes the 
research prolonged, induced oligemic hypotension 


These summaries include the effects hemorrhage 


and prolonged oligemia (1) blood volume, (2) lymph flow, 
(3) splanchnic circulation and (4) the effects intestinal 
sterilization with antibiotics survival hemorrhagic 
hypotension. 
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RAND Santa Monica, Calif. 
THREE-ORGAN DRUG DISTRIBUTION MODEL 
INCLUDING THE KIDNEY, 
John Jacquez, Bella Kotkin, Irwin Cooper, and 
June Buell, Aug 64, 24p RM-4175-NIH 
Grant PHS GM09608 

Unclassified report 


Descriptors: (*Excretion, Drugs), (*Chemotherapy, 
Excretion), (*Mathematical models, Chemotherapy), 
(*Programming (Computers), Chemotherapy), Kidneys, 
Cardiovascular system, Blood circulation, Distribution, 
Blood volume, Blood plasma, Injections (Medicine), 
Enzymes, Heart, Veins, Arteries, Biophysics, Digital 
computers, Programming (Computers), Differential 
equations, Programming languages. 


mathematical model drug distribution was designed 
investigate the effect injecting active chemical 
agent into the blood stream studying the time course 
the resulting drug concentrations throughout the body. 
the initial studies two-organ being, where both 
organs were linked parallel with the circulatory sys- 
tem, one the organs represented area particular 
interest that was marked for selective localization and 
the other represented the remainder the body. 
third organ now included which performs certain 
functions the kidney. The effect excretion the 
concentrations the drug the body, rather than 
detailed model the kidney itself, investigated. 
(Author) 
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Aerospace Medical Research Labs. (6570th), 
Wright-Patterson AFB, Ohio. 

X-20A FULL-PRESSURE SUIT QUANTITATIVE 
PERFORMANCE, 

Bowen. May 64, 50p 

Proj. 6301, Task 630104 

AMRL TDR64 


Unclassified report 
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Descriptors: (*Space medicine, Astronauts), 
(*Pressure suits, Exposure suits), (*Exposure suits, 
Pressure suits), Motor reactions, Hands, Performance 
(Human), Space environmental conditions, Spacecraft 
cabins, Simulation, Physical properties, Acoustic 
properties, Weight, Vision. 


series experimental procedures was accomplished 

demonstrate and measure the protection X-20A (Dyna- 
Soar) pilots obtain wearing their custom fitted pressure 
garments while exposed simulated mission conditions. 
Mission conditions were simulated the extent possible 
with available altitude and temperature test facilities. 
Physical characterics the garments were determined 
such weight, pressure drop with flow, dimensional 
stability, visual fields, and acoustical attenuation. 

(Author) 
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Aerospace Medical Research Labs, (6570th), 
Wright-Patterson AFB, Ohio. 
FINGER DEXTERITY THE PRESSURE-SUITED 
SUBJECT, 
Dieter Walk. May 64, 16p 
Proj. 7184, Task 718408 
AMRL TDR64 
Unclassified report 


Descriptors: (*Space medicine, Astronauts), 
(*Gloves, Pressure suits), (*Motor reactions, Hands), 
Psychomotor tests, Performance 


The study attempts establish objective baseline for 
evaluating the functional mobility pressure gloves. 
The Purdue Pegboard Dexterity Test was employed 
measure hand dexterity under three conditions: (1) sub- 
jects barehanded, but wearing unpressurized A/P- 
full-pressure suit ensemble; (2) subjects gloved 
and suited, but not pressurized; (3) 
subjects gloved, suited, and pressurized 2.5 psi. The 
Purdue Pegboard Dexterity Test was found deli- 
cate indicator hand dexterity the test conditions, 
The test results show marked reduction dexterity 
even with the gloves and suit uninflated, and addi- 
tional loss when gloves and suit were The 
degree loss dexterity believed provide 
objective measure whereby one operational aspect 
pressure gloves may (Author) 
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DISTRIBUTION AND COMPOSITION SIALIC ACIDS 
AND GLYCOPROTEINS, 
Rept. (Summary), 
Ward Pigman, Tanaka, and Nertolini. 
Jul 64, 10p 
Grant MD49 193 62G50 
Unclassified report 


Descriptors: (*Mucin, Chemical analysis), (*Glyco- 
proteins, Chemical bonds), Amino acids, Peptides, 
Glycosides, Molecular structure, Plasma substitutes, 
Salivary glands, Bovines, Hydroxides, Borohydrides, 


direct demonstration was made for the first time 
that the principal type linkage between carbohydrate 
side chains bovine submaxillary mucin and the main 
peptide chain are glycosidic linkages between N-acetyl- 
galactosamine and the hydroxyl groups serine and 
threonine. Apparently such linkages are widely 
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RAND Corp., Santa Monica, 
SOME PRACTICAL PROBLEMS THE ALERTNESS 
INDICATOR, 
John Kennedy. Feb 52, 10p P-272 
Unclassified report 


Descriptors: (*Attention, Medical equipment), 
(*Reflexes, Reaction (Psychology)), Motor reactions, 
Measurement, Tolerances Sleep, 
Psychophysiology, Electroencephalography, Electro- 
cardiography, Galvanic skin response, Monitors. 


evaluation was made automatic devices used for 
alerting personnel when they are dangerous condition 
drowsiness fatigue. The problem personnel alert- 
ness also dealt with from practical point view. 
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RAND Corp., Santa Monica, Calif. 
APPLICATION MARKOV PROCESSES THE 
STUDY THE EPIDEMIOLOGY MENTAL DISEASE, 
Andrew Marshall and Herbert Goldhamer. 
Rev. Sep 54, 52p P-311 

Unclassified report 


Descriptors: (*Mental disorders, Epidemiology), 
(*Mathematical models, Statistical processes), Psychoses, 
Tables, Probability. 


the studies the emphasis the applied mathematical 
statistics and model construction simple Markov pro- 
cesses. The models are very simple ones and their 
present form are intended only provide rough estimates 
certain epidemiological parameters that are not directly 
observable that can secured only expensive and 
time-consuming field surveys. (Author) 
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New York State Univ., Buffalo 
CULTIVATION DIPLOID CELL STRAIN WI-38, 
AND ANTIGENIC CHANGES THYROID CELLS, 
Semi-annual progress rept., 
George Slagle, Jr. and Eugene Zebovitz. 
Jul 64, 
Contract DA18 064AMC138A 
Unclassified report 


Descriptors: (*Cells (Biology), Growth), 
Cells (Biology)), (*Thyroid gland, Antigen-antibody re- 
actions), Culture media, Freezing, Storage, Injection 
(Medicine), Laboratory animals, Tissues (Biology), 
Lungs, Tissue extracts, Radioactive isotopes, Amino 
acids, Blood serum, Nitrogen. 


report the growth diploid cell strain WI-38 
presented. Aliquots cells were injected into rabbits 
for the purpose obtaining antisera the cell antigens 
different periods culture. Attempts were made 
culture WI-38 cells rabbit serum, but without success. 
Tests are now progress with serum absorbed with 
human kidney, lung, liver, spleen sediment and with 
WI-38 cells. Hog thryoid glands were also treated with 
trypsin and collagenase and monolayer cultures prepared. 
Investigations revealed that the ability take iodide 
produce thyroglobulin lost after about days 
culture. 
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Defense Subsistence and Supply Center, Chicago, 
STUDY CHARACTERISTICS AND METHODS 
DETECTION FOOD POISONING 
WITH PARTICULAR EMPHASIS CLOSTRIDIUM 
PERFRINGENS, 
John Despaul. 1963 166p 

Unclassified report 


Descriptors: (*Food poisoning, Microorganisms), 
(*Clostridium perfringens, Detection), Spores, Biochemistry, 
Toxicity, Proteins, Enzymes, Bacterial extracts, Amino 
acids, Growth, Culture media, Purification, Ammonia, 
Salmonella, Escherichia coli, Biological contamination, 
Food, Heat tolerance, Staphylococcus, Biological assay, 
Viability, Tests. 


The report concerned with the development rapid 
biochemical test for the detection Clostridium 
perfringens foods. After investigating the character- 
istics and heat resistance food poisoning strain 
perfringens was inoculated into many small pieces 

raw beef. These were stored various sub-zero and 
above-zero temperatures. After suitable time intervals, 
which extended well beyond five month period, the survival 
this organism the various temperatures was determined. 
total four weeks time was devoted laboratory 
practice with the procedures used the Food Hygiene 
Laboratory London. These procedures, which appear 
part the report, are constant use that labora- 
tory for detection the various food poisoning micro- 
organisms. score research centers was visited, 
mostly England, for specific information available 
these institutions. synopsis each these visits 
presented part the report. (Author) 
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Descriptors: (*Cerebral cortex, Vision), (*Vision, 
Cerebral cortex), (*Electroencephalography, Vision), 
Brain, Stimulation, Visual perception, Electric currents, 
Voltage, Cornea, Retina, Electrodes, 
Thresholds (Physiology). 


The Kohler-Held experiment potential shifts re- 
lated visual stimulation was repeated, using two channels 
were given 638 exposures moving bar light. Twenty- 
three per cent the trials were successful, i.e., 
response from occipital electrode referred vertex 
electrode was observed. When records the 
subjects were scored during nonstimulus periods, 31% 
successes were observed. concluded that the re- 
sponses are not necessarily related the occurrence 
the visual stimulus. second experiment was conducted 
subjects with two channels recording. These 
results suggest that the source the changes may 
the corneo-retinal potential from eye movement other 
areas the brain rather than the occipital areas. 
concluded that the Kohler-Held phenomenon, although 
may recorded from all subjects, statistically infre- 
quent and the conditions under which does appear 

are rather obscure. suggested that the name, 
Cortical Correlate Pattern Vision,' premature. 
(Author) 
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Midwest Research Inst., Kansas City, Mo. 

RESEARCH THE MECHANISMS FATIGUE 

ULTRA SMALL SPECIMENS, 

Quarterly progress rept. no. Dec 63-31 Mar 64, 

Grosskreutz. Mar 64, 25p 

Contract AF33 657 10883, Proj. 7353, Task 735301 
Unclassified report 


Descriptors: (*Aluminum, Crystal lattice defects), 
(*Crystal lattice defects, Metallic crystals), Fatigue 
(Mechanics), Hardening, Fracture (Mechanics), Foils, 
Grain structures (Metallurgy), Microstructure, 
Electron microscopy, Propagation. 


Two phases the current work are described, The 

first phase, now completed, concerned with possible 
dislocation rearrangement fatigue-hardened aluminum 
during preparation samples for transmission electron 
microscopy. The second phase deals with theory 
fatigue crack propagation, method thinning de- 
scribed which thin (600 anodic layer kept intact 
the surface foil during thinning. Such 
arrangement suppresses both the escape dislocations 
from the surface and their rearrangement within the 
When rearrangement does occur, slip traces left the 
foil-oxide interface record the manner which this 
occurs. was found that rearrangement fatigue- 
hardened polycrystalline aluminum, which contains well 
developed cell structure, confined about per cent 
the cells and consists dislocation motion from one 
boundary another across the cell. measurements 
were possible determine actual dislocation loss during 
thinning, but suggested that previous measurement 
Ham may error due pinning dislocations 
the interior cells during rearrangement, (Author) 
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Solar, San Diego, Calif. 
EVALUATION RMSP TUNGSTEN 
Quarterly progress rept. Apr-30 Jun 64, 
St. Germain and Licciardello. 
Jul 64, 95p Solar-ER-1399-4 
Contract NOw63 0786d, Proj. 3478 
Unclassified report 


Descriptors: (*Tungsten, Sheets), (*Sheets, Tensile 
properties), Tests, High temperature research, Meters, 
Welding, Diffusion bonding, Machine shop practice, 
Processing, Electron beams, Thickness, Ductility, 
Failure (Mechanics), Chemical analysis. 


Tensile tests using radiant heating methods similar 
test specimens which were previously evaluated re- 
sistance heating was completed. The determination 
the formability behavior RMSP tungsten sheet using 

variety shop processes was Forming 
parameters using the various sheet gages were developed 
for brake forming, joggling, corrugating, dimpling, deep 
drawing, and roll forming. The weldability RMSP 
tungsten sheet was determined electron beam welding 
techniques. Tensile tests elevated temperatures indi- 
cate that the strength welded joints are approx- 
imately percent parent metal properties, 
Diffusion bonding parameters using intermediate layer 
one mil tantalum foil was established for tungsten 
sheet. Elevated temperature tensile tests performed 


METALLURGY Division 


the single lap-shear tensile specimens indicated that 
the single lap-joint diffusion bonded specimens failed 

lower than expected loads due joint rotation under 
load. 
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Naval Research Lab., Washington, 
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RESISTIVITY THE HEXAGONAL Ag-Al INTER- 
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Interim rept., 

Sandoz. Jul 64, 62p 
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Unclassified report 


Descriptors: (*Aluminum alloys, Physical properties), 
(*Silver alloys, Physical properties, Resistance 
(Electrical), Tensile properties, Brittleness, Ductility, 
Hardening, Metallic crystals, Zirconium, Tin, Metal- 
lography, Heat treatment, Cooling. 


The mechanical properties and electrical resistivity 

number alloys within the composition range the 
Ag-Al hexagonal intermediate phase were determined, All 
the alloys were extruded rod, swaged, and finally 
annealed either 850, 600, 400F and quenched, The 
results show that the binary alloys annealed 400F are 
strongest; tensile strengths about 100,000 psi and yield 
strengths about 85,000 psi were obtained. The elongation 
and reduction area the binary alloys remained 

fairly constant percent all the alloys 
containing less than about a/o Al. With greater amounts 
the alloys became less ductile. The Ag-Al zeta-phase 
alloys were shown hardened and strengthened slightly, 
without loss ductility, the addition small amounts 
Sn. The as-cast grain size zeta-phase alloys 

was shown reduced markedly small addition 
Zr. (Author) 
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Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
NONFERROUS METALLURGY, 1963, VOL, NO. 
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Unclassified report 


Edited machine trans, Izvestiya Vysshikh Uchebnykh 


Zavedenii. Tsvetnaya Metallurgiya (USSR) 1963, 
1-187. 


Descriptors: (*Metallurgy, Reports), Mining engineering, 
Flotation, Niobium, Electrolysis, Ores (Metal sources), 
Refining (Metallurgy), Nickel, Fatty acids, Copper alloys, 
Calcium, Magnesium, Bismuth alloys, Lead alloys, Powder 
metallurgy, Tahtalum, Zirconium compounds, Sulfates, 
Rhenium, Coatings, Germanium compounds, Sulfides, 
Solutions, Aluminum alloys, Electrolytes, Titanium alloys, 
Corrosion inhibition, Heat treatment, Aluminates, Iron 
alloys, USSR, 


Reports Russian research nonferrous metallurgy 

are presented, Topics include: (1) multiface drilling; (2) 
power engineering multispeed squirrel-cage motors; 

(3) high speed flotation; (4) ore classification; (5) flota- 
tional properties columbite; (6) current yield during 
electrolysis melted salts; (7) equilibrium system 
K20-A1203-H20; (8) extraction buttons (regulus) from 
copper-smelting slag; (9) purification nickel electrolyte; 
(10) influence fatty acids cathode precipitation 
nickel; (11) application ionites for extraction non- 
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The determination yield locus for the 3/16-in thick 
sheet Al-1/4% alpha-titanium alloy presented. 
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Edited machine Izvestiya Vysshikh Uchebnykh 
Zavedenii. Tsvetnaya Metallurgiya (USSR) 1963, no. 
3-166, Legibility this document part unsatis- 
factory; reproduction has been made from best available 
copy. 


Descriptors: (*Metallurgy, Scientific research), Structural 
geology, Ores (Metal sources), Mining engineering, 
Horizontal indicators, Drills, Safety, Electron microscopy, 
Infrared spectroscopy, Calcite, Electrical double layer, 
Minerals, Aromatic compounds, Reduction (Chemistry), 
Flotation (Separation), Reaction (Kinetics), Copper, Tin, 
Thermodynamics, Lead, Silicates, Antimony, Bismuth, 
Arsenic, Separation, Zinc, Aluminum, Electrolytes, Gold, 
Ultrasonic radiation, Rare earth compounds, Slags, 
Vandium, Uranium, Deformation, Diffusion, Silver, Silver 
alloys, Brittleness, Aluminum alloys, Magnesium alloys, 
Casting, Pipes, Plating, Mathematical models, Heat 
transfer, Furnaces, Nickel, Economics. 
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ManLabs, Inc., Cambridge, Mass. 
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for Apr 63-30 Apr 64, 
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Contract AF33 657 8424, Proj. 7351, Task 735101 
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Unclassified report 


Descriptors: (*Molybdenum, Fracture (Mechanics)), 
(*Fracture (Mechanics), Molybdenum), Tensile properties, 
Transition temperature, Ductility, Recrystallization, 
Fractography, Strain (Mechanics), Grain structures 
(Metallurgy), Mathematical analysis, Stresses, Creep, 
Brittleness, Metallography, Impurities, Sheets. 


investigation was carried out determine the nature 

the tensile ductility transition recrystallized 
molybdenum strip three interstitial contents. For 

fine grain size, the tensile ductility transition temperature 
sub and the brittleness transition temperature sub 
were found approximately coincide; whereas with in- 
crease grain size sub raised and sub 
The occurrence minimum the fracture 
stress (sigma sub sub appears associated 
with the temperature dependence the necking stress 
(Sigma sub n). Prestraining above sub was found 
determined temperature below sub general, the 
mode fracture initiation was found intergranular 
sub below and cleavage above sub For test 
temperature above well below sub crack initia- 
tion appears the controlling step fracture. Consid- 
ering (sigma sub flow stress corresponding the 
fracture strain (epsilon sub F), the variation (sigma sub 
with temperature above sub was predicted within about 
15%. Based modification the Cottrell relation for 
crack initiation, the increase (sigma sub above sub 
associated with decrease both the flow locking 
parameter sub and the effective grain size. (Author) 
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Laboratories for Research and Development, Franklin 
Inst., Philadelphia, 
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Scientific rept. no. 
William Doyle. Apr 64, 138p 
Contract AF19 628 2415, Proj. 5635, Task 563503 
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Unclassified report 


Descriptors: (*Cobalt, Single crystals), (*Metal films, 
Cobalt), Magnetic properties, Crystal growth, Iron 
alloys, Nickle alloys, Ferromagnetic materials, Crystal 
structure, Films, Hysteresis, Anisotropy, Torque, 
Epitaxial growth, Phase studies, Rota- 
tion, Stresses. 


The purpose this thesis was determine the anisotropy 
and the magnetization reversal process face-centered- 
cubic (fcc) single crystal cobalt films. 
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MSA Research Corp., Callery, Pa. 
FACTORS AFFECTING THE COMPATIBILITY 
LIQUID CESIUM WITH CONTAINMENT METALS, 
Quarterly progress rept. no. Sep-Nov 62, 
18p MSAR-62-160 
Contract AF33 657 9168 

Unclassified report 


Descriptors: (*Cesium, Compatibility), (*Liquid metals, 
Cesium), (*Corrosion-resistant alloys, Cesium), Oxygen, 
Nitrogen, Carbon, Zirconium alloys, Chemical analysis, 
Mercury alloys, Cobalt alloys, Chromium alloys, Tungsten 
alloys, Potassium, Niobium alloys, Titanium alloys, 
Molybdenum alloys, Microstructure, Alkali metals, Con- 
tainers, Corrosion, Nickel alloys, High-temperature re- 
search, Surface properties, Physical properties. 


The analytical phase the program has been directed 
toward establishing techniques for oxygen, nitrogen and car- 
bon cesium. Since the analytical procedures employed for 
carbon (10 ppm ppm) and nitrogen ppm ppm) 
sodium were easily adapted cesium, the bulk the effort 
has been development oxygen analytical technique. 
Results indicate that the standard amalgamation technique 
gives consistently low results for oxygen cesium. the 
other two techniques evaluated, the MSAR sodium amalgam 
and the butyl bromide techniques, the sodium amalgam 
technique seems most reliable. This technique has 
been applied potassium in-house sponsored effort 
verify the method. The mechanisms associated with the 
attack structural materials isothermal liquid cesium 
are being studied. Capsules Mo-1/2% been pre- 
pared for study the solution kinetics this alloy into 
liquid cesium 2500F. Dissimilar metal studies with 
Haynes-25 and have been initiated. (Author) 
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Naval Research Lab., Washington, 
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scribed which steel balls are allowed drop onto 
specimens lead, steel and aluminum. each test the 
velocities impact and rebound are measured well 
the diameter the indentation remaining the metal 
specimen and the time contact between specimen and 
indenter. These experimental results are used conjunc- 
tion with the analysis provide for each metal dynamic 
stress-strain curve which then compared results 

simple compression test performed under impact condi- 
tions. For all metals the best agreement occurs the 
-simple compression tests are performed strain-rate 
1,500 sec(-1). The analysis also provides model the 
indentation process which furnishes accurate 
predictions the size the permanent indentation, the 
time contact during impact and the coefficient 
restitution. (Author) 
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Waterviliet Arsenal, 
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Technical rept., 
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Descriptors: (*Stainless steel, Phase studies), 
Metallography, Dispersion hardening, Forging, 
Ductility, Anisotropy, Shock resistance, Chromium 
alloys, Austenite, Tensile properties, Nickel alloys, 
Molybdenum alloys, Fracture (Mechanics), Mechanicai 
properties. 


The primary object this study was determine the 
effect ferrite and its orientation upon the mechanical 
properties precipitation hardening stainless steel with 
particular attention the short transverse properties. 
The investigation consisted four major parts: the 
preliminary investigation billet properties; the effect 
forging reduction and ferrite content upon mechanical 
properties; the effect notch orientation upon impact 
strength and the relationship heat composition ferrite 
content. Low ductility and impact strength the short 
transverse direction were found associated with the 
orientation and shape the ferrite plates. was also 
determined that notch orientation had direct effect upon 
the values obtained impact testing. The overall investi- 
gation showed that high ferrite contents general had 
deleterious effect upon mechanical properties and that the 
ferrite content could minimized exercising rigorous 
control the heat composition. (Author) 
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properties, Microstructure, Fractography, Loading 
(Mechanics), Welding rods. 


investigation was conducted determine the fabric- 
ability the 18Ni-7Co-5Mo alloy. Studies related 
welding techniques, aging response, fracture toughness 
metallurgical considerations, and delayed failure suscepti- 
bility are presented. Finding indicate that: 
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inert-gas shielded metal-arc welding (MIG) techniques are 
completely adequate for the welding 3/4-inch thick 
18Ni-7Co-5Mo plate. Welds containing 1.0% titanium show 
less sensitivity wide variations aging cycle, with re- 
spect standard mechanical properties, then welds 
made with the nominal titanium content the parent plate 
(0.5%). The fracture toughness welds relatively 
insensitive variations welding technique, well 
weldmetal composition, when aged 900F for hours. 
The welds have poorer fracture toughness characteristics 
than the parent plate, and the fracture path appears 
associated with unidentified phase found the weld- 
metal. Welds and parent metal the 18Ni-7Co-5Mo alloy 
are exceptionally resistant delayed failure susceptibility 
compared AISI 4340 steel, equivalent strength 


AD-604 053 Div. 17, 10, 
OTS Prices: $4.00/MF $0.75 


Douglas Aircraft Co., Inc., Santa Monica, Calif. 
STUDY TITANIUM ALLOY TANKAGE 
CRYOGENIC TEMPERATURES, 
May 64, 119p SM-43116 
Unclassified report 


Descriptors: (*Titanium alloys, Cryogenics), (*Tanks 
(Containers), Titanium alloys), (*Cryogenics, Titanium 
alloys), Aluminum alloys, Vanadium alloys, Silicon alloys, 
Welding, Pressure vessels, Propellants, Liquefied gases, 
Oxygen, Hydrogen, Failure (Mechanics), Sandwich con- 
struction, Tests, Mechanical properties, Spacecraft, 

Low temperature research, Storage. 


reliable design for high performance, light weight 

tankage for cryogenic liquid propellants, including liquid 
hydrogen, critical requirement future spacecraft. 
Accordingly, project was initiated develop titanium 
pressure vessel fabrication and welding methods. Using 
and Ti-5Al-2.5Sn alloys and incorporating three 
weld designs, total eight 16-inch diameter pressure 
vessels were manufactured and burst tested temperatures 
between ambient and -423F (-253C). addition, three 30- 
inch cylinders sandwich construction were fabricated and 
tested under selected thermal gradients. The results showed 
that resistance fusion welded Ti-6Al-4V tankage can 
manufactured and used between ambient 
temperature and -320F Further work necessary 
develop titanium tankage for liquid hydrogen applications. 
The compressive strengths sandwich cylinders varied very 
little within the range the thermal gradients investigated. 
Information the fabrication and testing methods applied 
titanium tankage presented this report. The possible 
causes premature failure -423F (-253C) and the 

subject strengthening' are briefly discussed. 
(Author) 
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Douglas Aircraft Co., Inc., Santa Monica, 
EFFECT HYDROGEN CONTENT THE 
MECHANICAL PROPERTIES BAR -423F, 
24p SM-44661 

Unclassified report 


Descriptors: (*Titanium alloys, Cryogenics), 
(*Cryogenics, Titanium alloys), Hydrogen, Mechanical 
properties, Tensile properties, Loading (Mechanics), 
Forging, Welds, Pressure vessels, Aluminum alloys, 
Vanadium alloys, Rods, Helium, Spacecraft. 


ae 
We 
z 
> 
= 


PSLZ0 


OLT 
OLZIT 


| 
= 
> 
ty 


were produced from three-inch diameter ingots and 
evaluated, The T-222 alloy exhibited significant im- 
provement elevated temperature mechanical proper- 
ties over those the solid solution alloy T-111 (Ta- 
8W-2Hf), The improvement mechanical properties 
was achieved with little loss fabricability 
weldability. The effect higher tungsten, hafnium, 
and carbon concentrations the properties T-222 
were also investigated. Increasing the solute concen- 
tration T-222 from per cent W-Hf 
ratio 4:1, with the standard 0.01 per cent carbon con- 
tent, produced slight improvement the elevated 
temperature mechanical properties without adversely 
affecting fabricability weldability. Increasing the 
carbon content T-222 from 0.01 0.04 per cent did 
not produce any significant improvement elevated 
temperature mechanical properties; however, the 
weld-bend transition temperature was raised above 
room temperature, Substitution nitrogen for carbon 
T-222 resulted gross change mechanical 
weld investigation the effect ther- 
mal and mechanical treatments demonstrated that 
was susceptible aging response, The phases 
responsible were extracted and identified complex 
carbides, (Author) 
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FIBER-REINFORCED METALS AND ALLOYS. 
Bi-monthly progress rept. Jul 64, 
Parikh and Murphy. Aug 64, 10p 
Contract NOw64 0066c Unclassified report 
Descriptors: (*Composite materials, Fiber metallurgy), 
(*Reinforcing materials, Fibers), (*Fiber metallurgy, 
Composite materials), Silver, Steel, Tungsten, 
Mechanical properties, Fracture (Mechanics), Duc- 
tility, Tensile properties, Microstructure, Impregna- 
tion, Alloys, Wire, Hot working, Brittleness, Metals, 
Alloys. 


The current investigations indicate that the short, dis- 
continuous aligned fibers composite only fraction 
the fiber strength realized. The concentration 
fibers which point the strength the composite levels 
off depends upon the fiber The ductile-brittle 
transition found silver-steel composites were also 
found tungsten-silver composites, (Author) 
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MILITARY SCIENCES AND OPERATIONS Division 


explosion damage, Radioactive fallout, Decontamination 
kits, Health physics instrumentation, Civil defense 
personnel, Urban 


The report contains practical, operational information 
the decontamination radioactive fallout, discusses 
the type surfaces which will encountered, the 
methods best suited their decontamination, and the 
special considerations required cold weather. 
describes the three basic principles fallout decon- 
tamination; cleaning the surface, removing the surface, 
and covering the surface, The various methods for 
achieving decontamination are categorized wet 
dry methods, and are discussed individually detail. 
Team make-ups, equipment requirements, and opera- 
tional procedures are covered, The pages devoted 
each method are organized separate, specialized 
Decontamination Team operation handbooks, 
written for zone Decontamination leaders and Decon- 
tamination Team will value also, 
however, Planners and others interested Radio- 
logical Recovery. (Author) 
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RAND Corp., Santa Monica, Calif, 
THE COMMUNIST REACH FOR EMPIRE, 
Bernard Brodie. Jun 64, 20p P-2916 
Unclassified report 


Descriptors: (*China, Foreign policy), (*Communism, 
USSR), (*Foreign policy, China), Political science, 
Military strategy, Philosophy, Attitudes. 
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RAND Corp., Santa Monica, 
MORALS AND STRATEGY, 
Bernard Jun 64, 14p P-2915 
Unclassified report 


Descriptors: (Military strategy, National defense), 
(Strategic warfare, Foreign policy), Religion, Political 
science, Nuclear weapons, Leadership. 
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RAND Santa Monica, 
RATIONALIZING NATO STRATEGY, 
Malcolm Hoag. Jul 64, 28p P-2940 
Unclassified report 


Descriptors: (*Military strategy, Theory), (*Cold war, 
Political science), Foreign policy, Nuclear warfare, 
Deterrence, Control, Strategic warfare, Probability. 
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Special Operations Research Office, American Univ., 

Washington, 

SYSTEM APPROACH PERSUASIVE 

COMMUNICATIONS, 

Research memo., 

William Barker. May 64, 29p SORO-RM-64 
Unclassified report 


Report Task Extend. 


Descriptors: (*Operations research, Propaganda), 
(*Propaganda, Communication theory), (*Psychological 
warfare, Operations research), Systems engineering, 
Performance (Human), Motivation, Behavior, Decision 
making, Feedback, Social communication, Army re- 
search, Psychometrics, Theory, Military psychology. 


introduction one methodological approach potenti- 
ally useful for research persuasive communications 
given. The paper presents concepts relevant one 
the most pervasive and difficult problems persuasive 
communications: namely, the criterion effects prob- 
lem. method classifying communications content 
schema which may useful even communications 
effects cannot assessed the criterion measures 
described. The paper first deals with means de- 
veloping persuasive appeals that might used ap- 
plied scientists engineering bent. This followed 
recently introduced Russell Ackoff which presents 
human communication purposive activity that can 
measured terms the decision problems the 
recipient. Specific measures developed Ackoff are 
described along with references sources which pre- 
sent their derivation and development. Finally, direc- 
tions for possible future research are discussed. 


AD-603 879 Div. 18, 28, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 
TOTALITARIAN COMMUNICATIONS MEANS 
NOTE THE SOCIOLOGY PROPAGANDA, 
Paul Kecskemeti. May 50, 13p P-150 

Unclassified report 


Descriptors: (*Propaganda, Social communication), 
(*Public opinion, Control), Sociology, Political science, 
Attitudes, Foreign government, Leadership, Group 
dynamics, Reasoning, Social psychology. 


Although public opinion understand cannot exist 

totalitarian states, its place taken official image 
the world expressed through the media mass communi- 
cations. The individual may not accept this image true, 
and indeed often tries look beyond it, since sees 
effort the bureaucracy control him. Nevertheless, 
usually forced accept it, partly for want some- 
thing better and partly because the power knows stands 
behind it. For the totalitarian state both safety and ad- 
vancement depend upon conformity, and the mass media 
provide the model with which conform. (Author) 


AD-603 909 Div. 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, 
PSYCHOLOGICAL WARFARE RECONSIDERED, 
Hans Speier. Feb 51, 39p P-196 
Unclassified report 


Descriptors: (*Psychological warfare, Political science), 
(*Foreign policy, Psychological warfare), Cold war, 
Propaganda, Enemy personnel, Military psychology, 
Military intelligence, Military personne, Counter- 
measures, Civilian personnel, Government (Foreign), 
Armed forces operations, Decision making, 

Leadership. 


The concept psychological warfare discussed 
terms its cause and effect upon military and civilian 
Aspects considered include the weakening 
the will resist, political ideologies, propaganda, deviant 
political behavior, policy making, and deception techniques. 
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AD-604 201 Div. 
OTS Prices: $0.50 


RAND Santa Monica, Calif, 
MILITARY DEMONSTRATION AND DISCLOSURE 
NEW WEAPONS, 
Bernard Brodie, Jul 50, 26p P-372 
Unclassified report 


Descriptors; (*Military strategy, Weapons), 
(*Weapons, Military strategy), Propaganda, 


The paper concerned with the continuous conflict, 
which occasionally poses specific problem decision, 
between the legitimate ends security military tech- 
nology and disclosure for the sake demonstration 
potential. The needs security may conflict with many 
other desirable ends well g., accelerating the rate 
scientific progress), but such considerations are 
ruled out the present discussion except far 
they may supplementary the considerations gover- 
ning the decision disclose for the sake demonstra- 
tion value, refrain from doing. 


AD-604 240 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
THE VULNERABILITY THE UNITED STATES 
ENEMY ATTACK: ELEMENTS UNCLASSIFIED 
RESEARCH PROGRAM THE SOCIAL SCIENCES, 
Carl Oct 53, 24p 

Unclassified report 


Descriptors: (*Nuclear warfare, United States), 
(*Vulnerability, United States), Aerial warfare, 
Nuclear bombs, Targets, Military tactics, Defense 
systems, Detection, Passive defense, Military intelli- 
gence, Strategic warfare, Political science, 


The paper concerned chiefly with attacks from the air 
using nuclear weapons--A and bombs, Two questions 
are discussed: (1) What methods are available for esti- 
mating the effects attacks--in economic, political, and 
broad social terms? (2) What measures can taken 
reduce these effects, and what 
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RAND Corp., Santa Monica, 

MILITARY IMPLICATIONS NUCLEAR WEAPON 
DEVELOPMENTS, 


Unclassified report 


Descriptors: (*Nuclear warfare, Political science), 
(*Military strategy, Nuclear weapons), Deterrence, 
Military intelligence, Military psychology, Theory. 
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OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, 
SOVIET STRATEGIC DEBATE: IMPORTANT 
RECENT ADDENDUM, 
Roman Kolkowicz, Jul 64, 39p 
Unclassified report 


Descriptors: (*Attitudes, USSR), (*Military strategy, 
USSR), (*Warfare, Military strategy), Military tactics, 
Armed forces operations, Weapons, Armament, 
Foreign policy, Military training, Guided missiles, 
Nuclear warfare, Communists, Political science, 


AD-604 306 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
ATOMIC WEAPONS AND GROUND COMBAT: SEARCH 
FOR ORGANIZATION AND DOCTRINE, 
DeWeerd, Mar 54, 15p P-497 
Unclassified report 


Descriptors: (*Nuclear warfare, Military strategy), 
(*Army operations, Weapon systems), Military tactics, 
Military equipment, History, Armament, Defense 
systems, Foreign policy, Theory, Effectiveness, 


Ground combat preparations are discussed terms 
their effectiveness atomic warfare. 


AD-604 320 Div. 18, 20, 
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RAND Corp., Santa Monica, 

COMPENSATION FOR WAR DAMAGE: ECONOMIC 

VIEW 

Jack Hirshleifer, Apr 54, 27p P-517 
Unclassified report 


Descriptors: (*Passive defense, Economics), 

(*Nuclear explosion damage, Replacement theory), 
Nuclear warfare, Vulnerability, Costs, Federal budgets, 
Site selection, Social sciences, Defense systems, 
Countermeasures, National defense, Decision making, 
Urban areas, Nuclear weapons, Aerial warfare, 


The object the paper point out that properly- 
conceived insurance plan will yield important social 
gain tending encourage private actions peace- 
time having the effect reducing our national vulner- 
ability bombing; conversely, poorly-conceived plan 
will tend discourage expenditures designed reduce 


321 Div. 18, 20, 
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RAND Corp., Santa Monica, 
WAR DAMAGE INSURANCE, 
Jack May 53, 22p P-519 
Unclassified report 


Descriptors: (*Passive defense, Economics), (*Nuclear 
warfare, Passive defense), (*Nuclear explosion damage, 
Nuclear weapons), Defense systems, Vulnerability, 
Costs, Countermeasures, Federal Strategic 
weapons, Site selection, Urban areas, Targets. 


The paper presents the contention that least partial 
way out the present impasse the question passive 
defense would offer war damage insurance pro- 
tect property-owners from the chance distribution 
losses due enemy shown that appropri- 
ate method insuring property against war damage can 
expected, over period years, encourage purely 
private actions which will, aside from any governmental 
measures, tend reduce the physical and economic 
vulnerability our cities and industry enemy 


322 Div. 18, 


RAND Corp., Santa Monica, 

REACTION NORTH KOREAN AGGRESSION, 

Alexander George. May 54, 47p P-522 
Unclassified report 
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19. Navigation 


AD-603 764 Div. 
OTS Prices: $1.75 


Pickard and Burns Electronics Div., Gorham Corp., 
Waltham, Mass. 
OMEGA, WORLD-WIDE NAVIGATIONAL SYSTEM, 
SYSTEM SPECIFICATION AND IMPLEMENTATION, 
Woodward, June 64, 354p and B-886 
Contracts Nonr 1866 07, Nonr4173 

Unclassified report 


Descriptors: (*Hyperbolic navigation, Radio 

navigation), (*Radio navigation, Hyperbolic navigation), 
Very low frequency, Radio signals, 
Propagation, Systems engineering, Synchronization 
(Electronics), Radio receivers, Analog systems, Digital 
systems, Navigation charts, Position finding, Navigation. 


This report presents design plan for radio-locating 
facility providing world-wide position fixing moderate 
(one-mile) accuracy phase comparison VLF (10 
kc) continuous wave radio signals from only eight 
strategically located transmitting stations usable 
aircraft, ships, and land vehicles, and submarines 
moderate (40 feet) antenna depths. 


AD-603 844 Div. 19, 12, 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
THEORY BLIND NAVIGATION DYNAMICAL 
MEASURE MENTS, 
Dec 49, 33p P-121 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Inertial navigation, Dynamics), Force 
(Mechanics), Acceleration, Measurement, Gyroscopes, 
Accelerometers, Spacecraft, Rockets, Trajectories, 
Differential equations, Position finding, Navigation. 


This paper discusses the theory blind navigation 

means dynamical measurements (measurements forces 
accelerations) made proof body reference frame 
internal vehicle. Instrumentally, such measurements 
are made accelerometer reference frame provided 
gyroscopic other means. The differential equation 
considered which determines the position vehicle from 
dynamical measurements the non-gravitational accelera- 
tion made internally. Three linear approximations the 
gravitational field g(r) the earth, which lead explicit 
solutions this equation, are considered and their limita- 
tions are discussed. interval-wise solution (linear 
continuation) for trajectories extended range described, 
which based such linear approximations and has definite 
advantages this application. The theory applied the 
trajectory the German A10 vehicle. 


AD-603 864 Div. 19, 
OTS Prices: $3.00/MF $0.75 


National Aviation Facilities Experimental Center, 
Atlantic City, 


EVALUATION GENERAL AVIATION TRANSPONDERS, 
Final rept. 


Robert Delaney. Jun 64, 95p 


NAVIGATION Division 


Proj. 108 030 01V 
FAA 
Unclassified report 


Descriptors: (*Aircraft equipment, Transponders), 
(*Transponders, Airborne), (*Air traffic control systems, 
Radar beacons), Flight testing, Specifications, Radar 
equipment, Reliability (Electronics), Coding, Radio 
navigation, Aircraft antenna, Height finding, Performance 
(Engineering), Transmitter-receivers, Pilots, Life 
expectancy. 


Operational performance tests were conducted with 
General Aviation Transponders (GAT), developed under 
Federal Aviation Agency contracts. Four each the 
prototype transponders were furnished and installed 
FAA for operation various aircraft. Questionnaires 
completed the pilots these aircraft provided data for 
the performance and utility the GAT along 
with benefits which might derived from widespread 
implementation. was concluded that while both types 
General Aviation Transponders met the contract specifica- 
tions, design changes are required correct performance 
deterioration during operational was also concluded 
that acceptance and utilization the GAT the General 
Aviation Community depend upon the extent which its 
purchase price can reduced and the equipment opera- 
tional life increased. was recommended that the FAA 
continue foster introduction transponders general 
aviation familiarizing the General Aviation Community 
with the ATCRBS, design changes which 
will improve the GAT. (Author) 


AD-603 895 Div. 19, 
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RAND Corp., Santa Monica, Calif. 
LUNAR PARALLAX METHOD ASTRO NAVIGATION, 
Thompson. Dec 50, 14p P-181 

Unclassified report 


Descriptors: (*Celestial navigation, Astrophysics), 
(*Celestial guidance, Guided missiles (Surface-to- 
Surface)), (*Guided missiles (Surface-to-Surface), 
Celestial guidance), Moon, Stars, Position finding, 
Optical equipment, Feasibility studies. 


considering the problem the automatic navigation 

long-range surface-to-surface missiles soon becomes 
evident that the system must 'unjammable' the enemy. 
That say, the missile cannot required depend 

information received radio channels (of any frequency) 
keep course. Such methods can easily confused 
the enemy's broadcasting spurious signals. system not 
subject such maltreatment that would measure the change 
the position the moon relative the stars due the 
motion the observer (the missile, this instance) over 
the surface the earth proposed. The elements which 
such system could have are described. 


AD-603 956 Div. 19, 
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Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
UNCERTAINTY THE ESTIMATE POSITION AND 
VELOCITY ALONG LUNAR TRAJECTORY USING 
INDIVIDUAL EARTH-MOON ANGULAR MEASUREMENTS 

Master's thesis, 

Paul Ellmer and Donald Hefty. Jun 64, 72p 
AFIT GGC/EE/64 


Unclassified report 
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AD-603 599 Div. 20, 
OTS Prices: $4.00/MF $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
TIME. BEHAVIOR CHARGED PARTICLES INJECTED 
1962 HIGH ALTITUDE RUSSIAN NUCLEAR TESTS, 
Master's thesis, 
George Albert Kuck. Aug 64, 101p 
AFIT GSP/Phys/64 

Unclassified report 


Descriptors: (*Nuclear explosions, Charged particles), 
(*Charged particles, Radioactive fallout), (*Radioactive 
fallout, Geophysics), High altitude, USSR, Nuclear radia- 
tion spectrometers, Radiation measurements systems, 
Scientific satellites, Terrestrial magnetism, Beta 
particles, Radioactive decay, Scintillation counters. 


The time behavior the concentration charged 

particles injected the 1962 high altitude Russian nuclear 
test series was followed the instruments Air Force 
satellite 1962 BK. Two wide angle radiation detectors were 
able follow the time decay the charged particles for 
days after the explosions. The data for this time period was 
analyzed and presented pitch angle distributions and 
maximum counting rates the detectors the shell 
regions space 1.70-2.00 different magnetic latitudes. 
The decay rate the injected charged particles these 

shells was consistent with exponential decay having 
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Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
RESONANCES THE 33, (p, gamma) C133, 34, 
REACTIONS WITH BOMBARDING ENERGIES THE 
ONE MEV TWO MEV RANGE, 
Master's thesis, 
Anthony Kalil Hyder, Jr. May 64, 99p 
AFIT GSP/Phys/64 

Unclassified report 


Descriptors: (*Atomic energy levels, Chlorine), 
(*Chlorine, Atomic energy levels), resonance, 
Sulfur), Proton capture, Proton bombardment, Gamma 
rays, Nuclear reactions, Radioactive isotopes, Excita- 
tion, Nuclear structure, Proton accelerators. 


search for resonances the S32, 33, (p. gamma) 
C133, 34, reactions for proton energies the one 
two MeV range was conducted. Natural sulfur targets, 
elemental form with thin gold overlay, with thicknesses 
about keV for 1.5 MeV protons, and enriched 

and $34 targets, Ag2S compound form, with thicknesses 
about 1-2 keV for 1.5 MeV protons, were used. Gamma 
rays were detected degrees relative the proton- 
beam direction. each the three yield curves, pulses 
were counted simultaneously with three scalers biased 
for selected gamma-ray energies. Approximately thirty 
resonances were found the energy region studied. 
Most the observed resonance widths were less than 
equal keV. the S33 yield curve, twelve prominent 
resonances, with widths less than equal keV, 
observed addition others previously known. Above 
1600 keV, evidence for many weak, closely-spaced S33 
resonances was found. (Author) 
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Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
THEORETICAL CALCULATION NEUTRON AGE, 
Master's thesis, 
Robert Hans Hansen. Aug 64, 127p 
AFIT GNE/Phys/64 

Unclassified report 


Descriptors: (*Neutron age, Determination), (*Fission 
neutrons, Neutron (*Integral equations, Neutron 
transport theory), (*Differential equations, Neutron 
transport theory), Integral transforms, Special functions 
(Mathematical), Reactor lattice parameters, Program- 
ming (Computers), Neutron cross 


This report describes method for computation neu- 
tron age the indium resonance arbitrary mixtures 
nuclides. Ages fission neutrons wide variety 
modulators were calculated. The method the 
Fourier transformed moments solution the Boltzmann 
equation, evaluated with multigroup techniques. Initially, 
the evaluation was for groups; however, the number 
groups was systematically reduced until eleven group 
set was selected reasonable compromise between 
accuracy and ease computation, The program not only 
computes group ages, but also provides slowing down 
spectrum average group fluxes per unit lethargy ver- 
sus lethargy. Combined with cross section averaging 
subroutine, this code could provide all required fast 
constants for few group reactor physics problem. The 
final code will handle any number groups twenty. 
Input data for any one problem minimal, the main por- 
tion the input consists punched card cross section 
library. economic, simple execute, versatile 
code, which meets the engineering accuracy criteria 
initially postulated. (Author) 
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Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
DOSIMETRY SYSTEM FOR THE FLASH X-RAY. 
Master's thesis, 
Ward Petrie. Aug 64, 113p 
AFIT GSP/Phys/64 

Unclassified report 


Descriptors: (*Dosimeters, rays), (*Flash radiogra- 
phy, Dosimeters), (*Radiation damage, Electronic 
equipment), Lithium compounds, Fluorides, Health 
physics instrumentation, Luminescence, Design, 
Performance (Engineering), Mathematical analysis, 
Equations, Dose rates. 


dosimetry system for the Flash X-ray, which 
pulsed radiation source, was sought. system must meet 
the criteria which the Flash X-ray's characteristics 
dictate. These are energy independence the range 
kev 600 kev, dose-rate independence the range 
the 7th power the 9th power r/second and sensitivity 
low 100 mr. All systems were eliminated except the 
LiF thermoluminescent dosimeter. design for 

reader was obtained from Los Alamos Scientific Labora- 
tories. was modified and the resultant reader was 
more simple design, but still made more flexible system. 
The system was checked out and was found function 

very particular, the system had range from 

100 500 and better than linearity response. 
Recommendations further work and improvements for 
the system were made result this work. These 
included the areas checking the actual dose-rate and 
energy independence, several system refinements and data 
conversion. 
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NUCLEAR ANALYSIS GASEOUS CORE REACTORS 
USING APPROXIMATE MULTI-GROUP TRANSPORT 
THEORY TECHNIQUE, 
Master's thesis, 
Brian Stephan, Aug 64, 139p 
AFIT GNE/Phys/64 

Unclassified report 


Descriptors: (*Nuclear reactors, Analysis), (*Reactor 
theory, Graphite moderated reactors), Nuclear propul- 
sion, Mathematics, Neutron flux, Nuclear scattering, 
Absorption, Differential equations, Uranium, Vapors, 

Programming (Computers), Fission products, Reactor 
cores, Integral equations. 


The results one-group transport theory analysis, 
which employs technique for estimating the epithermal 

fission yields, are compared recent, more rigorous 
fourteen group transport theory analysis gaseous 
core reactor, The model used for this study spheri- 
cal gaseous core reactor, homogeneously fueled with 
U235 and moderated graphite 
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Radiation Effects Information Center, Columbus, Ohio. 
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Descriptors: (*Radiation damage, Materials), (*Bibli- 
ographies, Radiation damage), Abstracts, Metals, 
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(Computers), Shielding, Scientific satellites, Semicon- 
ductors, Glass. 


bibliography abstracts presented concerning 
the effects radiation metallic, ceramic, polymeric, 
organic, and inorganic materials; electronic materials, 
components, and devices; test facilities; space environ- 
ment and effects materials; and experimental devices 
and techniques. 
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Radiation Effects Information Center, Columbus, Ohio. 
STATE THE ART, 1963- 

Summary rept. no. 

Donald Hamman, Eugene Wyler, Richard 
Thatcher, Walter Veazie, Jr., and Fred Shober. 

Contracts AF33 615 1124 and AF33 657 10085, 
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Unclassified report 


Descriptors: (*Radiation damage, Reviews), Elec- 
tronic equipment, Semiconductor devices, Plastics, 
Elastomers, Lubricants, Surface-active substances, 
Flotation, Hydraulic fluids, Ceramic materials, Space 
environmental conditions, Dosimeters, Metals, Alloys, 
Bibliographies. 


Developments the field radiation effects elec- 


NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY Division 
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components including polymeric 
materials, lubricants, flotation fluids, hydraulic fluids, 
structural metals and alloys, ceramics, space radiation 
environment, and dosimetry are reviewed. Programs 
currently being conducted radiation effects are briefly 
given for each section the report. (Author) 


709 Div. 
OTS Prices: $0.50 


RAND Corp., Santa Monica, 

THE KOMPANEETS MODEL FOR RADIO EMISSION 
FROM NUCLEAR EXPLOSION, 
Memo, rept. 

Unclassified report 


Descriptors: (*Radio signals, Nuclear explosions), 
(*Nuclear explosions, Electromagnetic waves), 
ton scattering, Electric fields, Electron density, 
Electrical conductance, Ions, Secondary emission, 
Numerical 


The electromagnetic signal from nuclear explosion 

computed using the same method presented 
Kompaneets (A, Kompaneets, JETP, 35, 1538 (1958)). 
shown that some Kompaneets' approximations are 
incorrect and lead the wrong shape for the radiated 
signal, His work neglects the important first half-cycle 
the signal and hence predicts initial deflection 
the wrong direction. more correct solution 
(Author) 


AD-603 770 Div. 20, 
OTS Prices: $2.00/MF $0.50 


Dewey (G. C.) Corp., New 
EXPERIMENTAL INVESTIGATION THE 
EFFECTS RADIATION THE PROPAGATION 
ELECTROMAGNETIC SIGNALS AIR, 
Quarterly progress rept. no. Jan-31 Mar 64, 
Hirsh and Eisner. Mar 64, 26p 
Dewey-R-173-3 
Contract DA36 039AMC03278E 

Unclassified report 


Descriptors: (*Radiation damage, Electromagnetic 
waves), (*Electromagnetic waves, Radiation damage), 
Mass spectroscopy, Spéctrum analyzers, 
instruments, Vacuum apparatus, Photomultipliers, 
Signal-to-noise ratio, Ion beams, Ionic 

Nitrogen, Oxygen, Mixtures, Gas ionization, Measurement, 
Electron density, Atmosphere, Ionization, Propagation. 


The report begins with description several changes 
made the optical spectrometer system and vacuum 
chamber. The results mass spectrometer measure- 
ments irradiated gases are included; particular 
importance these results the identification 

(+) the dominant positive ion and 2-1, 
mixtures least pressures between and 
Torr. The results electron loss rate measurements 
N2-02 mixture are presented. Some atmospheric 
processes are mentioned. 


AD-603 830 Div. 20, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
STOCHASTIC (MONTE CARLO) ATTENUATION 
ANALYSIS, 
Kahn. Rev. Jul 49, P-88 
Unclassified report 
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AD-604 195 Div. 


Naval Research Lab., Washington, 
REGULARITIES THERMAL NEUTRON ABSORP- 
TION CROSS SECTIONS, 
Interim rept. 
Podgor and Beach. Jul 64, 16p 
06-41-5006 
NRL 6124 
Unclassified report 


Descriptors: (*Thermal neutrons, Neutron cross 
sections), (*Neutron cross sections, Neutron absorption), 
Odd-even nuclei, Even-even nuclei, Nuclear forces, 
Tables, 


Thermal neutron absorption sections have 
generally not been considered show much systematics. 
However, some regularities are brought out which may 
not have been stated before.- Each stable odd Z(i)-even 
nucleus has higher cross section than the corre- 
sponding even (Z(i) 1)-even N(j) nucleus, with very few 
exceptions. The odd nuclei show pronounced cyclic 
variation cross section, while the corresponding even 
nuclei have considerably less variation. Justifications 
for these rules are presented the basis the existence 
pairing force the nucleus. Suggestions are given 
for additional cross section measurements made. 
These involve the determination cross sections 
stable, well as, radioactive nuclei. (Author) 


NUCLEAR PROPULSION Division 


AD-604 287 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica. Calif. 


SOME ECONOMIC ASPECTS FISSIONABLE 
MATERIAL, 

Stephen Enke. Nov 53, 24p report 
Descriptors: (*Radioactive isotopes, Economics), 

Uranium, Plutonium, Production, Military requirements, 
Optimization, Military strategy, Linear programming, 

Costs, Management engineering. 


The determination optimum program for the 
production, allocation, and use fissionable material 
involves number economic suboptimizations, once 
important political and military decision have been made. 
The economic optimization involves other suboptimizations 
turn, one for the AEC, another for the DOD, and con- 
ceivably for individual Services and campaigns. Linear 
programming provides means handling number 
these small optimizations and the institution shadow 
prices permits decentralized method solution. Despite 
the secrecy that surrounds it, fissionable material 
preeminently economic good, and economists with the 
necessary clearances should capable important 
contribution national defense. (Author) 
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AD-604 071 Div. 22, 18, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 
THE WHAT AND THE HOW ARE BOTH ESSENTIAL 
MUNITIONS PRODUCTION, 
David Novick. Mar 52, P-273 
Unclassified report 


Descriptors: (*Munitions industry, Management 
engineering), Management planning, Ordnance, Weapons, 
Production, Budgets, Money, Economics, Manufacturing 


overview manufacturing industries indicates 
that the firms having the greatest manufacturing know-how 
are primarily interested non-war goods and regard their 
occasional entries into the production munitions 
necessary but undesirable sacrifice patriotism. The 
conclusion drawn that order get weapons low 
cost and when they are needed, the production munitions 
must made stable enough and respectable enough 
either (a) attract those who now have the know-how into the 
business permanent basis (b) create new competi- 
tive industry which will create its own type know-how. 


ORDNANCE Division 


AD-604 102 Div. 
OTS Prices: $0.75/MF $0.50 


Harry Diamond Labs., Washington, 
PROCEDURE FOR DEVELOPMENTAL DROP- 
TESTING SAFETY AND ARMING MECHANISMS CON- 
TAINING TIME-INTEGRATION SYSTEMS, 
Arthur Hausner. Jun 64, 28p 
Projs. DA1P523801A300, 46300 
HDL TR1239 
Unclassified report 


This rept. was previously issued HDL R320 
Feb 61. 


Descriptors: (*Drop testing, Fuzes (Ordnance)), 
(*Arming devices, Safety), Acceleration, Impact shock. 


The general ordnance developmental drop-test program 
discussed with aim toward establishing procedure 
for drop-testing time-integration systems safety and 
arming mechanisms; attempt made justify use 
impact media that give rise approximately constant 
acceleration-time characteristics being the most 
practical means insuring safety for given drop height 
and, the same time, providing the most reliable 
index safety that can experimentally 

example how the procedure used also described. 
(Author) 
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AD-603 646 
OTS Prices: $2.00/MF $0.50 


Div. 


Michigan Univ., Ann Arbor, 
REPORT STUDY TOUR EUROPEAN INDUS- 
TRIAL THERAPY PROGRAMS WITH SPECIAL REFER- 
ENCE THE REHABILITATION OLDER PEOPLE, 

Unclassified report 


Supported part Office Manpower, Automation and 
Training, Department Labor. 


Descriptors: (*Industrial training, Europe), Instructors, 
Labor, Menatal disorders, Aging (Physiology), USSR, 
Sweden, Denmark, Netherlands. 


report given study tour undertaken for the pur- 
poses assessing industrial therapy programs, especially 
applied the rehabilitation mentally ill older persons, 
and sheltered workshops the United Kingdom, Sweden, 
Denmark, and the Netherlands, and determining what, 
any, specialized training available prepare persons 
work the positions industrial therapists. The observa- 
tions were made the fall 1963, (Author) 


AD-603 647 Div. 
OTS Prices: $7.00/MF $1.50 


Institute Industrial Relations, Univ. California, 
Berkeley. 
RETRAINING AND LABOR MARKET ADJUSTMENT 
WESTERN EUROPE, 
Margaret Gordon. Jul 64, 304p 

Unclassified report 


Report submitted Office Manpower, Automation, 
and Training, Department Labor. 


Descriptors: (*Retraining, Personnel management), 
(*Labor, Retraining), Transfer training, Education, 
Economics, Government (Foreign), Western Europe. 


Contents: 

Postwar labor market development; Retraining the 
first postwar decade, 1945-1955; Retraining tighter 
labor markets, 1955-1964; Older workers, younger 
workers, and other special groups; Results retrain- 
ing; 

and future problems. 


AD-603 913 Div. 23, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 

FORMAL THEORY THE EMPLOYMENT 

RELATIONSHIP, 

-by Herbert Simon. Dec 50, 19p 
Unclassified report 


Descriptors: (*Industrial relations, Decision making), 
(*Personnel management, Decision theory), Labor, Leader- 
ship, Behavior, Management planning, Game theory, 

Set theory, Probability, Models (Simulations). 


model was constructed that incorporates rational 
grounds for the choice two individuals between 
employment contract and contract the ordinary kind 
(which have called sales contract). generaliza- 
tion this model one can account for the fact that 
employment contract certain aspects the workers's be- 
havior are stipulated the contract terms, certain other 
aspects are placed within the authority the employer, 
and still other aspects are left the worker's choice. 
Since administrative theory was interested explaining 


PERSONNEL AND TRAINING Division 


behavior within the framework employment 
and economic theory explaining behavior within the area 
market relations, the model suggests one possible way 
relating these two bodies theory. The most serious 
limitations the model lie the assumptions rational 
utility-maximizing behavior incorporated it. (Author) 


AD-604 000 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 

RELIABILITY ESTIMATES UNFREE LABOR 

THE USSR, 

Unclassified report 


Descriptors: (*Manpower studies, USSR), (*Labor, 
USSR), Economics, Personnel, Construction, Industrial 
production, Statistical analysis, Reliability, Social 
sciences. 


The official USSR Plan for 1941 gives output data both 
for the entire economy and the NKVD (the commissariat 
responsible for unfree labor), well input data for 
free laborers only. The problem estimate from this 
information the size the unfree labor force. 


AD-604 078 Div. 23, 
OTS Prices: $4.00/MF $0.75 


RAND Corp., Santa Monica, Calif. 

TRENDS AND PROSPECTS THE SOVIET 

POPULATION AND LABOR FORCE, 

Warren Eason. Dec 52, 102p rev. 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Population, USSR), (*Labor, USSR), 
(*Man power studies, USSR), Growth, USSR, Industrial 
production, Social sciences. 


This paper summary exposition Soviet population 

and labor force development under the five-year plans, 
followed examination the degree which future 
development can expected adhere to, depart from, 
past trends. The population trends are drawn terms the 
total number persons, their distribution age and sex, 
and the birth and death rates. The growth the labor force, 
set against the growth the population, analyzed terms 
the distribution economic sectors. (Author) 


144 Div. 23, 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
EMPLOYMENT AND LABOR PRODUCTIVITY USSR 
RAILROADS 1928-1950, 
David Redding. Sep 52, 35p P-327 
Unclassified report 


Descriptors: (*Railroads, Manpower studies), Labor, 
Classification, Traffic, Growth, Economics, Time studies, 
Transportation, Trade unions, Statistical analysis, USSR. 


OTS Prices: $1.00/MF $0.50 


Washington Univ., St. Louis, Mo. 

THE VALIDITY PEER RATINGS FROM OCS 
PREDICTING OFFICER PERFORMANCE: FOLLOW-UP 
THE 1955 NEWPORT STUDY. 
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PHOTOGRAPHY AND OTHER REPRODUCTION PROCESSES Division 


24. Photography and Other 
Reproduction Processes 


AD-603 545 Div. 24, 
OTS Prices: $3.00/MF $0.75 


General Electric Syracuse, 

MATRIX CONTROLLED DISPLAY DEVICE, 

Final development rept. for Jul 63-1 Aug 64. 

Aug 64, 96p 

Contract NObsr89334, Proj. SR080301, Task 9475 
Unclassified report 


Descriptors: (*Display systems, Optical images), 
(*Optical equipment, Photographic recording media), 
Thermoplastics, Surfaces, Deformation, Oils, Prisms 
(Optics), Light, Modulation, Circuits, Collimators, 
Electrodes, Resolution, Brightness, Feasibility studies, 
Optics. 


This report describes the results program 

develop matrix controlled display using in-air surface 
deformation recording and TIRP (Total Internal Reflection 
Prism) projection techniques. experimental model 
providing elemental portion the large screen 
display was constructed. Surface deformable media 
thermoplastic and oil were investigated. Matrix electrode 
fabrication evaporation and etching techniques were 
established. Different electrode spacings and widths were 


evaluated determine the cell dimensions for optimum 


display. Several thermoplastics and heat development 
methods were investigated insure fast update times. 
The program has shown that matrix controlled, in-air 
thermoplastic recording with TIRP optical readout meets 


many important performance goals large screen 
plays. Among these are reusability, fast update time, 
long time image storage, high display resolution, ‘and high 
brightness. Lifetime limits have yet established, and 
improved matrix fabrication techniques are needed 
reduce electrode defects. (Author) 


AD-603 633 Div. 24, 
OTS Prices: $0.75/MF $0.50 


Watervliet Arsenal, 
EVALUATION COLOR RADIOGRAPHY FOR 
INDUSTRIAL USE: THE RE-EXPOSURE METHOD, 
Technical rept. 
Carl Blackman, May 64, 29p 
WVT 6410 

Unclassified report 


Descriptors: (*Radiography, Color photography), 
(*Color photography, Radiography), Radiographic films, 
Color films, Quality control, X-ray photography, 
Wedges, Metals, Photographic materials, Costs, 
Feasibility studies, 


Although color film specifically manufactured for 


radiographic purposes, attempts have been made pro- 
duce color radiographs modifying the producer's sug- 
gested film development procedure. Step wedges 
aluminum, steel, zirconium, and uranium were radio- 
graphed and the film developing process was modified 
according procedures established Argonne National 
Laboratories, The results, using positive and 
tive type film, and detailed record the procedures 
are presented. The results indicate that color radio- 
graphs are difficult produce, and the process time- 
consuming and expensive. Areas possible future in-. 
vestigations are suggested. (Author) 
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presence axial magnetic field not only does the lowest 
resonance (approximately predicted the cold plasma 
theory) split, but the next higher order resonance also 
splits. (Author) 


534 Div. 
OTS Prices: $1.00 


THEORY PLASMA WAVE RESONANCES HOT 
NONUNIFORM PLASMA, 
Technical rept. no. 23, 
Jerald Parker. Jun 64, 158p 
Contract Nonr220 
Unclassified report 


Descriptors: (*Plasma oscillations, Resonance), Theory, 
Electric fields, Radiofrequency, Electrons, Temperature, 
Density, Magnetic fields, Polarication, Discharge tubes, 
Mercury, Tensor analysis, Boundary layer, Moments, 


The work concerned with the resonant motion exhibited 

plasma column which excited oscillating elec- 
tric field transverse the theory considered 
which includes the effects electron temperature and 
nonuniformities the plasma electron density. The theory 
yields fourth order differential equation which integrated 
numerically find the predicted resonant frequencies. 

concluded that the nonuniform electron density plays 
crucial role determining the resonant frequencies. The 
effect axial magnetic field upon the resonances was 
investigated, shown that the field causes each reson- 
ance split into right and left circularly polarized reson- 
ance whose frequencies depend the field strength. These 
preliminary calculations were checked with experiment and 
they give good qualitative agreement. Possible diagnostic 
uses these results are considered. (Author) 


OTS Prices: $0.75 


National Co., Inc., Malden, 
INVESTIGATION MULTIPLE SPIN FLIP PROCESSES 
PRODUCE TRANSITIONS AND INVERSIONS 
TRARY FREQUENCIES, 
Final rept., 
George Myers. Mar 64, 75p 
Contract AF19 628 456, 4645, Task 464501 
AFCRL 243 
Unclassified report 


Descriptors: (*Masers, Semiconductor devices), (*Semi- 
conductor devices, Masers), Electron transitions, Elec- 
trons, Nuclear spins, Nuclear magnetic resonance, Re- 
laxation time, Silicon, Boron, Phosphorus, Spectrum 
analyzers; Microwaves, Cavity resonators, Equations, 
Impurities, 


The rate equations governing the operation six-level 
maser utilizing cross relaxations between the three pairs 
spin levels phosphorous-boron doped silicon are 
Excess populations are obtained under the assumption that 
the longitudinal relaxation time for electrons boron states 
much shorter than that for phosphorous 
states, terms cross relaxation time tau sub and the 
longitudinal times tau sub Dependence tau sub 
concentrations, and minimal conditions for inversion, are 
established, The criteria for the design and operation 

dual-mode spectrometer used (1) measure 

tau sub and (2) maser, are established terms 
microwave parameters and spin system-crystal parameters, 
Estimates the operating values are made taking 
reasonable values for the parameters, The final design and 
operation the spectrometer described, The effects 


PHYSICS Division 


loading are estimated terms the cavity mode and 
crystal lossiness, and are compared the experimental 
Sensitivity the spectrometer and experimen- 
tal are given. (Author) 


556 
OTS Prices: $0.50 


Uppsala Univ. 
REDUCTION KRONECKER PRODUCTS SPACE 
GROUP REPRESENTATIONS THE FRAME-WORK 
LITTLE GROUP THEORY. 
Scientific rept. no. 11, 
Contract AF61 052 701, 
ARL 183 
Unclassified report 


Descriptors: (*Crystal lattices, Field theory), 
(*Symmetry (Crystallography), Field theory), Vector 
analysis, Wave functions, Crystals, Vibration, Selection 
rules, Matrix algebra, Sweden, 


general method for the reduction the representions 
space groups discussed, making use their allow- 
able representations. Given any representation this 
method depends finding some appropriate represen- 
tations suitable groups wave vectors the space 
group which are then decomposed into different allowable 
representations them, the irreducible represen- 
tations the space group are uniquely defined its 
allowable representations, this procedure the complete 
reduction the given representation effected. This 
method first applied, for orientation the analysis 
reality condition and compatibility relations space 
group irreducible representations and the symmetry 
the reduction the Kronecker products, both ordinary 
and symmetric, the irreducible representations 
space groups. the final reduction accomplished with 
respect the groups wave vectors this method fits 
the frame work the little group (Author) 


557 Div. 25, 13, 15, 
OTS Prices: $1.00/MF $0.50 


Stanford Univ., Calif. Div. Engineering 
SOME RECENT DEVELOPMENTS LINEAR VISCOE- 
LASTIC STRESS ANALYSIS, 
Rept, no. 
Lee, Jun 64, 22p SUDEM-150 
Contract Nonr225 

Unclassified report 


Descriptors: (*Viscoelasticity, Mathematical analysis), 
(*Mathematical analysis, Stresses), Plastics, Polymers, 
Mechanical properties, Thermal properties, Linear sys- 
tems, Boundary value problems, Operators (Mathematics). 


The simple viscoelastic models associated with the names 
Maxwell, Kelvin and linear solid,' and generali- 
zations limited model representation with few elements, 
equivalently low order differential operator representa- 
tions, commonly not express real material behavior sat- 
isfactorily. Recent work the United States linear visco- 
elastic stress analysis has emphasized formulation the 
theory and methods lution for general linear material 
behavior, The structure the theory considered, and al- 
approaches various types boundary value problems, 
including, for example, moving boundaries and mixed type 
boundary conditions, which prevent the direct use trans- 
form methods, Discussion also included the influence 
temperature variation the basis 
simple material response, (Author) 
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GEOMETRIC STUDY COHERENCE PROPERTIES 
PARTIALLY POLARIZED ELECTROMAGNETIC 
RADIATION, 
Physical Sciences Research Paper, 
Folke Bolinder. Jun 64, 25p 
Proj. 5635 
AFCRL 460; AFCRL PSRP24 

Unclassified report 


Descriptors: (*Electromagnetic waves, Polarization), 
(*Geometry, Optics), Optical properties, Matrix 
algebra, Mathematical models, Correlation techniques, 
Transformations (Mathematics), 


The well-known analytic theory partially polarized 
electromagnetic waves complemented with geometric 
theory. the geometric theory the components the 

wave and the Stokes parameters the wave are treated 
two four-dimensional spaces. From the first 
four-dimensional space three-dimensional space 
derived which constitutes Poincare model three- 
dimensional (non-Euclidean) hyperbolic space having 
plane, the polarization ratio plane, the fundamental 
surface. This model can also obtained 
generalization three dimensions elementary 
inversion method called the Isometric Circle Method 
the polarization ratio plane. cross section through the 
second four-dimensional space, which Minkowski 
model Lorentz space, yields the Cayley-Klein model 
three-dimensional space having the unit 
sphere, optics called the Poincare sphere, 
fundamental surface. Invariant properties partially 
polarized-waves are studied means the different 
models. So, for example, transformations the complex 
degree correlation and the degree polarization 
(defined the ratio the polarized intensity and the 
total intensity) are studied the Poincare and Cayley- 
Klein models means simple geometric 
constructions which lucidly show the relationships 
between the degree correlation and the degree 
polarization. (Author) 


AD-603 593 Div. 
OTS Prices: $0.75 


Air Force Cambridge Research Labs., Bedford, 
FERRIMAGNETIC RESONANCE RELATIONS FOR 
MAGNETOCRYSTALLINE ANISOTROPY CUBIC 
CRYSTALS, 
Special rept. (Master's thesis), 
Hans Roland Zapp. Apr 64, 104p 
Proj. 5621 
AFCRL 72; SR2 

Unclassified report 


Descriptors: (*Ferromagnetic materials, Magnetic 
resonance), (*Crystals, Anisotropy), Equations, 
Symmetry (Crystallography), Ferrites, Garnet, Yttrium 
compounds, Iron compounds, Gallium compounds, Indium 
compounds, Thermodynamics, 


general resonance equation which directly relates 

the resonance frequency the static applied field and 
internal anisotropy field for cubic ferrimagnets was 
derived, The equation valid for infinite number 
planes which contain the 110 direction, The limitations 
and difficulties other approaches outlined the 
literature are mentioned, The advantages and disadvan- 
tages the derivation contained this thesis are 
explained, Certain interesting features the resonance 
relationship are mentioned, The theoretical calculations 
give very close agreement the experimental 
observations yttrium iron garnet (YIG), well 
gallium- and The theoretical 
calculations, however, increasingly deviate from 

experimental results the internal anisotropy fields 


PHYSICS Division 


increase, The validity Wojtowicz's remarks 
concerning the inaccuracy, incompleteness, and 
confusion the literature investigated. (Author) 


OTS Prices: $0.75 


Air Force Cambridge Research Labs., Bedford, Mass. 
STUDY TRANSVERSE MODES RUBY LASERS 
USING BEAT FREQUENCY DETECTION AND FAST 
PHOTOGRAPHY, 

Physical sciences research paper (Doctoral thesis), 

Martin May 64, 88p 
Proj. 4645 

AFCRL 434; AFCRL PSRP19 
Unclassified report 


Descriptors: (*Lasers, Oscillation), Ruby, Optical 
properties, Resonators, Mirrors, High-speed 
photography. 


Intensity variations the frequency range 141 Mcps 
were detected the output ruby These are 
interpreted beats between simultaneously occurring 
transverse modes with the same axiai mode number, rather 
than beats between two modes regions the ruby rod 
having slightly different path lengths. Evidence for this 
interpretation was provided primarily two experiments: 
(1) the beats disappeared when the ruby laser rod was 
operated with small mirrors, and (2) streak photographs 

narrow strip the end the rod always showed 
phase variation across the rod the beat frequency, Ex- 
tensive measurements ruby rod whose path 
variations were approximately lamboa/10 showed that the 
transverse modes and beat frequencies were characteristic 
nonconfocal resonator rather than plane-parallel 
resonator. The probability observing transverse mode 
beats increases the temperature lowered and the 
pump energy increased, possible excite only one 
transverse mode per axial mode number room tempera- 
ture and pump energies 20% over threshold. Thus single 
frequency operation ruby lasers possible axial mode 
selection used, (Author) 


600 Div. 
OTS Prices: $3.00/MF $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
CALCULATION THE RADIAL EMISSION CO- 
EFFICIENT AND RADIAL TEMPERATURE PROFILES 
CYLINDRICALLY SYMMETRIC OPTICALLY THICK 
PLASMA, 

Master's thesis, 

Thomas Fowler Jerrick. May 64, 90p 

AFIT GSP/Phys/64 


Unclassified report 


Descriptors: (*Plasma media, Emissivity), Iterative 
methods, Polynomials, Errors, Numerical analysis, 
Functions, Programming (Computers), Temperature. 


iteration method for obtaining the spectral emission 
coefficient cylindrically symmetric, optically 
plasma function radius from the equation relating 
the emission coefficient the observed, edge-on intensity 
profile the plasma was developed. The method valid 
for wide range total absorptivity the plasma 

alpha 0.70). The method requires representing the 
experimental data polynomials, and the solution also 
the form polynomial. The spectral absorption 
coefficient also determined, and the radial temperature 
profile the plasma calculated from Kirchhoff's law. 

computer program was written perform all necessary 
numerical calculations. The accuracy the method 
limited the accuracy the representation the experi- 
mental data. (Author) 
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(*Semiconductors, Acoustic properties), (*Piezoelectric 
crystals, Electrical properties), (*Cadmium compounds, 
Sulfides), Crystals, Lithium, Sodium, Crystal growth, 
Electrons, Drift, Hall effect, Gain, Attenuation, 
Measurement, Conductivity, Delay lines, Pulse amplifiers, 
Amplifiers. 


The acoustic amplification, drift mobility and Hall mobil- 
ity were measured thirteen cadmium sulfide crystals 
determine the effect impurities these properties. 
Ten the measured crystals were grown doped with 
lithium, sodium combination both sodium and 
lithium and three crystals were grown undoped. The 
undoped crystals have maximum acoustic gain 

about db/cm, Hall mobility 170 cm/volt-sec 
and drift mobility 160 cm/volt-sec. The lithium 
doped crystals have maximum gain about 100 db/cm, 
Hall mobility 300 cm/volt-sec and drift mobility 
100 cm/volt-sec. The sodium doped crystals have 
maximum gain db/cm, Hall mobility 100 cm/ 
volt-sec and drift mobility cm/volt-sec. The 
doped crystals have maximum gain 
about db/cm, Hall mobility 200 cm/volt-sec 
and drift mobility 150 cm/volt-sec. The 
measurements indicate that impurities the crystal can 
either increase reduce the acoustic amplification 

and impurities increase electron trapping within the 
crystal, thus reducing the drift mobility. (Author) 


AD-603 613 Div. 25, 
OTS Prices: $4.00/MF $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
INVESTIGATION LASER TRIGGERED SPARK GAP. 
Master's thesis, 
Winston Pendleton. Aug 64, 117p 
AFIT GNE/Phys/64 

Unclassified report 


Descriptors: (*Lasers, Electronic switches), (*Electric 
discharges, Production), (*Ionization, Lasers), Gas 
discharges, Gas ionization, Electric fields, Photoelectric 
effect, Space charges, Ionic current, Measurement, 
Electric arcs, Photons, Beams (Electromagnetic), Sparks, 
Theory, Ruby. 


focused, Q-spoiled laser beam was used produce 
arc sphere-sphere electrical gap charged within 
30-90% self breakdown, The time response the 
triggering was measured function of: laser beam 
power, 0-80 megawatts; fill gas, SF6, N2, Air; gas pressure, 
100-1400 Hg; electrode spacing, .4-1.5 cm; gap 
electric field, 10-100 KV/cm and focus point location. 

Short delay times low were measured SF6 
atmospheric pressure. Generally delay times varied 
inversely with the electric field, gas pressure and focus 
point distance from the anode surface. The results obtained 
were considered consistent with those predicted the 
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Air Force Tech., Wright-Patterson AFB, Ohio, 
METHOD FOR GENERATING CYLINDRICAL HOMO- 
GENOUS MAGNETIC FIELD VOLUME, 
Master's thesis, 
David Eugene Jun 64, 75p 
AFIT GSP/Phys 
Unclassified report 


Descriptors: (*Magnetic fields, Synthesis), Coils, 
Solenoids, Magetism, Theory, Integral equations, Numeri- 
cal analysis, Programming (Computers). 


PHYSICS Division 


The synthesis uniform magnetic field along the axis 

system coaxial coils and solenoids 
Both ideal (thin) and real (thick) sources are treated, 
field specified constant intensity throughout some system 
length synthesized varying the turn density solenoids 
and the position Helmholtz-like coils subject con- 
straints imposed access spaces, Given the axial field 
generated and the interval which accessible, 
integral equation derived which the turn density must 
satisfy. The integral equation Fredholm equation the 
first kind. Analytic solution the equation standard 
techniques fails. Methods numerical solution are used 
obtain the turn density. The resulting computer programs 
are easily adaptable for the numerical solution any 
Fredholm integral equation the first kind, (Author) 


AD-603 619 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
STATISTICAL DESCRIPTIONS FREE BOSON FIELDS, 
Dennis Holliday. Aug 64, RM-4103-PR 
Contract AF49 638 700 
Unclassified report 


Descriptors: (*Bosons, Quantum statistics), (*Quantum 
statistics, Bosons), (Electromagnetic), Field 
theory), (*Stochastic processes, Light), Quantum 
mechanics, Statistical functions, Probability, Matrix 
algebra, Functional analysis. 


Two new methods describing statistical light beams have 
recently been published. Glauber has introduced the 
representation boson field density matrices, and Sudarshan 
has developed probability functional approach which 
claimed imply equivalence between the classical and 
quantum mechanical descriptions statistical light beams. 
This note demonstrates that using conventional stochastic 
process methods the Heisenberg picture describe 
light beam produced statistical ensemble classical 
(c-number) sources equivalent representing the 
statistical state the light beam density matrix having 
P-representation. The relation between the classical and 
quantum statistical descriptions implied Sudarshan's 
probability functional approach shown purely formal 
and without physical meaning. Sudarshan's statement that 
the probability functional method can used prove 

that all the correlation functions the beam determine its 
density matrix demonstrated incorrect. (Author) 


AD-603 623 Div. 
OTS Prices: $2.00/MF $0.50 


Arnold Engineering Development Center, Arnold Air 
Force Station, Tenn. 
CRYOPUMPING CAPTURE COEFFICIENTS TWO NI- 
TROGEN-GXYGEN GAS MIXTURES, 
Dawson. Aug 64, 35p 
Contract AF40 600 1000, Proj. 8951, Task 895104 
AEDC TDR64 150 
Unclassified report 


Descriptors: (*Cryopumping, Mathematical models), 
(*Oxygen, Cryopumping), (*Nitrogen, Cryopumping), 
Liquefied gases, Mixtures, Vacuum pumps, Velocity. 


The experimental investigation two nitrogen-oxygen 
mixtures presented, and the results are interpreted 
the critical velocity model. direct comparison the cap- 
ture coefficients calculated from this model made with the 
capture coefficients calculated assuming that the gases be- 
have ideal (Author) 
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The investigation was concerned with the direct 
conversion fluid dynamic energy into electrical energy. 
The objectives were experimentally observe the effect 
upon the performance the process when colloids 
(condensation droplets) are used the charge carriers 
and determine theoretically the mobility the charged 
droplets. Tests were made using water and carbon 
tetrachloride vapors and three initial pressures: 
psia, 180 psia, and 270 psia. Test results show that the 
current and power outputs the experimental generator 
are greatly increased when colloids rather than ions are 
used the charge carriérs. Observed current increases 
are about factor and power increases about one order 
magnitude. Better results were obtained when water 
vapor was used. Carbon tetrachloride vapor proved 
very effective for the suppression the corona discharge 
process. 


AD-603 682 Div. 
OTS Prices: $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
INVESTIGATION THE POSSIBILITY 
ELECTRICALLY ATOMIZING VOLATILE LIQUIDS, 
Master's thesis, 
Gary Culp. Aug 64, 103p 
AFIT GSP/Phys/64 

Unclassified report 


Descriptors: (*Atomization, Electrostatics), 

(*Water, Atomization), (*Nitrogen, Atomization), 

Liquids, Liquefied gases, Sulfuric acid, 
Sprays, Electric fields, Capillary tubes, Vacuum systems, 
Charged particles, Hypersonic wind tunnels, Electric 
propulsion. 


Several volatile liquids were investigated determine 

they could atomized electrically. Liquids studied 
included distilled water, ionically doped water 
and liquid nitrogen. The liquids were forced under 
pressure through small metal capillary tubes held high 
positive potentials with respect nearby ground plate. 
Liquid nitrogen was studied atmospheric pressure and 
vacuo; water was investigated only vacuo. Particles 
sprayed from the capillary tubes were monitored with 
charged particle detectors measure any net electrical 
charge. Resulting sprayed particles all cases had net 
charge insufficient detected above background noise. 
The lack charge the sprayed particles can 
explained analysis the key times required for ion 
separation the liquid. versus the time the ions spend 
the electric field study liquid velocity versus ion 
mobility). Limitations volatile liquids sprayed near 
atmospheric pressures are not severe; under certain 
conditions the liquids examined might electrically 
sprayed controlled manner. (Author) 


AD-603 685 Div. 
OTS Prices: $3.00/MF $0.50 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
DETERMINATION THE TEMPERATURE PROFILE 
OPTICALLY THICK CYLINDRICALLY 
SYMMETRIC LABORATORY PLASMA, 
Master's thesis, 
Paul Elder. May 64, 52p 
AFIT GSP/Phys/64 
Unclassified report 


Descriptors: (*Plasma medium, Temperature), 
(*Spectroscopy, Plasma physics), Emissivity, Absorption 
spectrum, Thickness, Optical properties, Theory, 
Optical equipment. 


The temperature profile self-absorbing radially 
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PHYSICS Division 


symmetric cylindrical laboratory plasma was 
experimentally determined using spectroradiometric 
technique. The technique involves the measurement the 
ratio the spectral radiant emittance the plasma gas 
its spectral absorptivity which, according Kirchhoff's 
law, equal the spectral radiant emittance black 
body the same temperature and wavelength. The 
method does not depend knowledge the transition 
probabilities number densities the gas under study, 
even its composition, and valid whenever 
departures from local thermal equilibrium the plasma 
are small, (Author) 


692 Div, 
OTS Prices: $3.00/MF $0.75 


Harvard Univ., Cambridge, Mass. Div. Engineering 

and Applied 

TOROIDAL SHELLS UNDER INTERNAL PRESSURE 
THE TRANSITION RANGE, 

Technical rept. no. 19, 

John Rossettos and Lyell Sanders, Jr. Jun 64, 75p 


Unclassified report 


Descriptors: (*Structural shells, Deformation), Pres- 
sure, Membranes, Nonlinear Systems, Integration, 
Differential equations, Numerical analysis, Functions, 


For the circular toroidal shell under internal pressure, 
the solution the linear membrane equations does not 
yield continuous displacements, This difficulty can re- 
solved the use either linear bending nonlinear 
membrane theory when they apply. analytic solution 
found transition range where both bending and non- 
linear membrane action must considered 
ously, The governing equations are reduced two si- 
multaneous equations each containing large 
eter. Methods asymptotic integration are then used, 
and the problem finally reduced solving four sets 

two simultaneous, second order, linear differential 
equations whose solution depends transition param- 
eter, These equations are solved numerically for 

various values the transition parameter, and the re- 
sulting functions can used solve the problem for 
practical values parameters the transition range 
without the further need computer. (Author) 


693 Div. 
OTS Prices: $3.00/MF $0.75 


Harvard Univ., Cambridge, Mass. Div. Engineering 
and Applied 
THE EFFECT RIVETED STRINGER THE 
STRESS SHEET WITH CRACK CUTOUT, 
Technical rept. no. 20, 
Joseph Bloom, Jun 64, 70p 
Contract Nonr1866 

Unclassified report 


Descriptors: (*Structural parts, Stresses), (*Riveted 
joints, Stresses), Sheets, Beams (Structural), Loading 
(Mechanics), Fracture (Mechanics), Tensile 


The report concerned with theoretical investigation 
into the effect rivet-attached stringer the stress 
concentrations thin elastic sheet with crack 
cutout, The sheet and stringer are loaded (at infinity) 
uniform tensile stress parallel the stringer. 
The sheet contains finite crack perpendicular the 
stringer. The effect the stringer the stress con- 
centration due circular cutout also investigated. 
The problem formulated terms infinite set 
algebraic equations for the unknown rivet loads which 
are truncated and then solved the IBM 7094 digital 
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Harrison, For shown that the series for the 
conductivity tensor converges slowly converges 
all, concluded that the small pseudopotential 
approximation not convenient for, and possibly not 
valid for, dealing with electrical transport liquid 
metals, (Author) 


AD-603 738 Div. 
OTS Prices: $0.75 


Quantum Electronics Lab., Calif, Tech., 
Pasadena, 
STUDIES OPTICAL SCATTERING TECHNIQUE 
FOR PLASMA DIAGNOSTICS, 
Scientific 
Contract AF49 638 1322 
AFOSR 1143 


Unclassified report 


Descriptors: (*Plasma medium, Analysis), Light, 
Scattering, Lasers, Laboratory equipment, Design, 
Signal-to-noise ratio, Doppler effect, Electrons, 
Temperature, Density, Electromagnetic pulses, 
Optical phenomena, 


When pulse intense light from giant-pulse laser 
passes through plasma, very small fraction the light 
scattering free electrons. Under suitable conditions 
the intensity the scattered light proportional the 
density free electrons, while its spectral distribution 
related the velocity distribution the free electrons 
through the Doppler formula, Theoretical considerations 
are discussed, apparatus for conducting scattering 
experiments was Measurements conducted 
various times the development afterglow 
plasma indicate Doppler broadening the scattered 
light; the broadening disappears the electrons cool 
during the first three microseconds the afterglow. 
Measurements electron density function time 
were made the afterglow. Two unexpected laser- 
plasma interactions were The first desig- 
nated ‘induced plasma and the second 
the presence hydrocarbon impurities the gas. 
(Author) 


AD-603 743 25, 
OTS Prices: $1.00/MF 


STEADY-STATE MOTIONS LARGE ELASTIC 
BODIES, PART DAMPING STEADY-STATE 
MOTIONS, PART STEADY-STATE ANALOGUE 
ST. VENANT'S PRINCIPLE, 

Warner and Plunkett. Aug 64, 16p 
Contract NObs86783 


Unclassified report 


Descriptors: (*Elasticity, Theory), (*Damping, 
Mathematical analysis), Motion, Vibration, Mechanical 
waves, Viscoelasticity, Viscosity, Partial differential 

equations, Functions, Integral transforms, Equations, 
Load distribution, Pressure, Surface properties, 


This report contains*two parts, The first summarizes 
some results from the mathematical treatment damping 
steady-state shown that the assumption 

the complex modulus for so-called hysteretic mate- 
rial damping does not lead any results not implicit 

the usual mathematical approach linear elastic 
vibrations; further, viscous viscoelastic behavior for 
steady-state motion leads the same 
experimental program help determine the proper 
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Jun 64, 34p 


PHYSICS Division 


hypothesis suggested, The second part pre- 
sents tentative approach the problem establish- 
ing sort dynamic analogue, least for steady- 
state motions, the static St. Venant's principle 
elasticity The difficulties inherent 
ning the pressure distribution between indenter and 
body lead one want some way finding the dis- 
tance which details the distribution are longer 
shown that total force and moment 
characteristics can modeled and that these give 

the primary lowest-order effects far from the 
loaded estimation the remainder effect, 
other than its order, not yet (Author) 


AD-603 745 25, 
OTS Prices: $6.00/MF $1.25 


Acoustics Research Lab., Harvard Univ., 
Cambridge, Mass. 
THE DIFFRACTION LIGHT 
Technical memo, no, 58, 
Stephen Gill. Jun 64, 262p 
Contract Nonr1866 24, Proj. NR384 903 
Unclassified report 


Descriptors: (*Light, Diffraction), (*Diffraction, 
Light), (*Sound, Electromagnetic wave reflections), 
Electromagnetic waves, Acoustics, Equations, Quantum 
mechanics, Mathematical analysis. 


The mathematical theory the diffraction electro- 
magnetic waves acoustic waves fully developed from 
basic physical principles; earlier work other authors 
the subject incorporated into the framework, and the 
analytical development the theory has been greatly 
extended. The viewpoints both quantum mechanics and 
classical mechanics have been synthesized suggest 
analytical insights into the problem. (Author) 


AD-603 761 Div. 
OTS Prices: $2.00/MF $0.50 


Rensselaer Polytechnic Inst., Troy, 
PHYSICAL MODEL 3-CONSTANT ISOTROPIC 
ELASTIC MATERIAL, 


Contract DA30 069AMC195R 
Unclassified report 


Descriptors: (*Elasticity, Models (Simulations)), 
Materials, Theory, Loading (Mechanics), Deformation, 
Laboratory equipment. 


model supposed 3-constant isotropic elastic material 
which exhibits the phenomenon couple stresses. 
description the design and construction the physical 
model given. The related theory briefly summa- 
rized and used order determine the three independ- 
ent elastic constants which characterize the model the 
The specific constitutive equations 
sented. Experimental results are given for the model 
loaded mode which may called pure bending. 
(Author) 


AD-603 783 Div. 25, 
OTS Prices: $3.00/MF $0.75 


General Electric Co., Schenectady, 
SEMICONDUCTOR DEVICE CONCEPTS, 
Scientific rept, no. 
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Contract AF30 602 2782, Proj. 4506, Task 450603 
RADC TDR64 204 
Unclassified report 


Descriptors: (*Pulse compression, Gas discharges), 
(*Plasma physics, Gas ionization), Electric discharges, 
Dielectric properties, band, Radiofrequency pulses, 
Air, Nitrogen, Helium, Freon, Sulfur compounds, 
Fluorides, Voltage, Pulse generators. 


Microwave breakdown gases was studied under short- 
pulse conditions. experimental technique was developed 
for generating and measuring high-power nanosecond 
pulses X-band frequencies. Breakdown times were 
the range nanoseconds and values E/p 
extended 10,000 Normalized breakdown 
curves for air, nitrogen, helium, Freon 12, sub 
Freon C318 and Freon 114 were obtained and compared 
theoretical estimates. The agreement was good. Comparison 
these results with published breakdown data obtained. 
with nanosecond video pulses enabled values electron 
collision frequency calculated for air, helium and 
nitrogen large values E/p. For electron attaching 
gases was found that some mechanism provided initial 
ionization and also effected the breakdown threshold. 
(Author) 


AD-603 851 Div. 25, 
OTS Prices: $3.00/MF $1.25 


Oklahoma Univ. Research Norman, 
EXPERIMENTAL STUDY INFRA-RED 
SCATTERING CLOUDS PARTICLES, 
Interim technical rept, for Jan 63-Jan 64, 
Contract AF33 657 8859, Proj. 7063, Task 706303 
ARL 109 
Unclassified report 


Descriptors: (*Infrared radiation, Scattering), 
(*Aerosols, Infrared radiation), Aerosol generators, 
Aluminum, Powder metals, Particles, Spheres, 
Optical equipment, Optics, Data, Graphics. 


This report describes study the extinction and 
scattering infra-red radiation from aerosol fine 
particles, description given the method devel- 
oped for generation uniform optically thin cloud 
particles. Reynolds aluminum 40XD powder was used 
for this test. The optical equipment including glo-bar 
source, focusing optics, traversing mechanism and 
Perkin Elmer model monochromator described, 
The extinction coefficient and normalized scattering 
function reported for wave lengths incident 
radiation, (Author) 


AD-603 853 
OTS Prices: $2.00/MF $0.50 


Polytechnic Inst. Brooklyn, 
FURTHER COMPARISONS ELASTICITY AND SHELL 
THEORY SOLUTIONS, 
Jerome Klosner and Levine. 
64, 40p PIBAL-689 
Contract Nonr839 17, Proj. NRO64 427 
Unclassified report 


Descriptors: (*Structural shells, Theory), 
(*Elasticity, Structural shells), (*Stiffened cylinders, 
Elasticity), Elastic shells, Cylindrical bodies, Loading 
(Mechanics), Deformation, Stresses, 


The problem infinite circular cylindrical shell 
subjected periodically spaced axisymmetric band loads 
investigated using Reissner-Naghdi higher-order shell 


PHYSICS Division 


theory. The generalized equilibrium equations, which 
include the effects transverse normal stress and 
transverse shear deformation, were applied the specific 
problem hand. These equilibrium equations were 
successfully uncoupled, and expression describing the 
transverse the median surface was 
obtained. The solution this expression was then used 
calculate the stress resultants, stresses, and 
displacements. comparison the resulting stresses 
and displacements with the exact elasticity solution and 
some lower-order shell theory solutions the same 
problem was carried out for ratios inner outer shell 
radius equal 0.7, 0.87, 0.9, 0.93, and for ratio 

distance between band loads outer shell diameter 
equal 0.2. The ratio band width distance between 
band loads was also equal 0.2, The Poisson's ratio 
used equal 0.3, (Author) 


AD-603 854 Div. 25, 
OTS Prices: $3.00/MF $0.75 


Ballistic Research Labs., Aberdeen Proving Ground, Md. 
TORSIONAL VIBRATIONS HOLLOW VISCOELASTIC 
CYLINDER, 
William Goldberg. Jun 64, 60p 
Proj. 1A222901A211 
BRL MR1570 

Unclassified report 


Descriptors: (*Cylindrical bodies, Vibration), 
(*Viscoelasticity, Mathematical Analysis), Propellants, 
Polyethylene plastics, Rods, Mechanical properties, 
Elasticity, Shear stress, Models (Simulations), 
Differential equations. Operators (Mathematics), 


The motion hollow viscoelastic cylinder with outer 
cylindrical surface fixed, and inner surface bonded 
mass and subjected step function torque 
analyzed. The method used extension the 
engineering vibration analysis normal modes and 
normal coordinates. analogy elastic analysis, 

the characteristic numbers associated with these modes 
depend only upon the boundary conditions and not the 
mechanical properties the cylinder. The 
characteristic frequencies, however, depend the 
material properties. Numerical calculations were 
performed the BRLESC digital computer using two 
different high-order differential operator representations 
the shear modulus The 
calculations demonstrate (1) the effect different model 
representations the shear modulus; and (2) the effect 
the attached mass the transient response the 
cylinder. (Author) 


AD-603 855 Div. 25, 
OTS Prices: $0.50/MF $0.50 


Army Materials Research Agency, Watertown, Mass. 
SINGLE EDGE CRACKS RECTANGULAR TENSILE 
SHEET, 

Oscar Bowie and Donald Neal. May 64, 17p 
Proj. 1A010501B010 

AMRA TR64 


Unclassified report 


Descriptors: (*Sheets, Tensile properties), 
(*Fracture (Mechanics), Sheets), Elasticity, Stresses, 
Complex variables, Integrals, Numerical analysis, 
Functions, Series, Mapping (Transformations), 
Rectangular bodies. 


The stress intensity factors for single edge cracks 
rectangular tensile sheet are studied using complex 
variable form analysis. The results for deep cracks 
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AD-603 924 Div. 25, 
OTS Prices: $1.00/MF $0.50 


RAND Santa Monica, Calif. 
TIME-DEPENDENT STRESS-STRAIN DISTRIBUTIONS, 
Higgins, Jr. Jun 51, 20p P-218 

Unclassified report 


Descriptors: (*Stresses, Structural parts), 

(*Strain (Mechanics), Creep), (*Beams (Structural), 
Mechanical properties), Time, Elasticity, Loading 
(Mechanics), Deflection, Deformation, Buckling 
(Mechanics), Equations. 


Using data which can obtained from conventional 
constant stress tests, method developed determine 
the amount inelastic strain that occurs for non-linear 
stress-time variations. The method applicable 
transient and steady state creep and enables one 
determine the stress-strain distributions when they 

are function time. (Author) 


AD-603 934 Div. 
OTS Prices: $2.00 $0.50 


Harry Diamond Labs., Washington 
THE CONTRIBUTION THE TWO-MAGNON 
PROCESS MAGNETOSTATIC MODE RELAXATION, 
Joseph Aug 64, 33p 
Projs. 1A010501A015, 36700 
HDL 1245 
Unclassified report 


Based dissertation submitted the Univ. 
Maryland partial fulfillment the requirements 
for Ph. Physics. 


Descriptors: (*Magnetic resonance, Magnetic materials), 
(*Magnetic materials, Single crystals), Yttrium, Iron, 
Garnet, Spheres, Line spectrum, band, Magnetic fields, 
Measurement, Surface properties, Scattering, Mathema- 
tical analysis, Impurities, Rare earths, Relaxation time, 


The linewidths the magnetostatic modes have been 
measured x-band with the static magnetic field along 

the (111) direction several highly polished spheres 
single-crystal pure yttrium iron garnet (YIG), The large 
variations the magetostatic mode linewidths previously 
found larger linewidth spheres were not observed highly 
polished YIG spheres. However, there residual 
variation mode linewidths both 300K and 4.2K, the var- 
iations being somewhat larger 4.2K, was found that 

the essential features the variation mode linewidths 
highly polished YIG sphere can explained the surface 
pit-scattering theory Sparks, Loudon, and Kittel when the 
linewidth predicted this theory multiplied en- 
hancement factor sub nmr include the effect the 
spatial variation magnetization intensity for the individual 
magnetostatic modes, The observed spectrum magneto- 
static modes YIG sphere 4,2K are presented and com- 
pared with the theoretical spectrum for modes order 
The agreement between the calculated and observed 
good propagation effects are taken into 
account, 


935 Div. 25, 


Atomics International, Canoga Park, Calif. 
RESEARCH PROPERTIES HIGH CURRENT, 
LOW FREQUENCY ELECTRODELESS DISCHARGES, 
Annual technical summary rept., 


PHYSICS Division 


Contract AF49 638 1222, Task 9752 
AFOSR 0999 
Unclassified report 


Descriptors: (*Gas discharges, Vapors), (*Alkali 
metals, Gas discharges), (*Mercury, Gas discharges), 
(*Magnetohydrodynamics, Gas discharges), Plasma 
physics, Very low frequency, Cesium, Rubidium, 
Potassium, Alternating current, Electrical conduct- 
ance, Resistance (Electrical), Low frequency, Power 
supplies, Discharge tubes, Density, Pressure, 
tion, Magnetic field, Electric field, 


Alternating current, low pressure electrodeless dis- 
charges were excited cesium, rubidium, potassium, 
and mercury vapors magnetic each 
case the discharge tube was toroid forming the 
secondary iron core transformer whose frequency 
range was kc. The resistivities the dis- 
charges were measured function current den- 
sity amp/sq cm) and pressure 300 mi- 
The discharges were diffusion controlled and 
strongly ionized with electron-charged particle inter- 
actions being the principal contribution resistivity. 
Resistivities were the order 0.2 omega 
(Author) 


936 Div. 
OTS Prices: $0.50 


Institute Engineering Research, Univ. California, 
Berkeley. 
THE DERIVATION DISCONTINUITY CONDI- 
TIONS CONTINUUM MECHANICS, 
AM-64-11 
Contract Nonr222 69, NR064 436 
Unclassified report 


Descriptors: (*Continuum mechanics, Mass energy re- 
lotion), (*Boundary value problems, Continuum 
nics), Equations, Motion, Invariance, Momentum, 
Energy, Inequalities, Differential geometry. 


The usual discontinuity conditions surface dis- 
continuity classical continuum mechanics are derivec 
from equation energy and the use invariance con- 
ditions under superposed rigid body The modi- 
fications required when director and dipolar displacement 
fields are present are also indicated, (Author) 


OTS Prices: $0.50 


Weizmann Inst., Rehovoth (Israel), 
RESEARCH MEASUREMENT PRESSURE 
INDUCED SHIFTS ABSORPTION LINES THE 
INFRARED SPECTRUM, 
Annual summary rept, no. Dec 62-31 Dec 63, 
Contract AF61 052 388 
AFCRL 629 
Unclassified report 


Descriptors: (*Molecular spectroscopy, Pressure), 
(*Infrared spectroscopy, Line spectrum), Absorption 
spectrum, Emissivity, Oscillation, Hydrochloric acid, 
Deuterated compounds, Hydrogen compounds, Chlorides, 
Cyanides, Cryogenics, Solidified gases, Helium group 
gases, 


comparison pressure induced shifts infrared 
emission and absorption spectra revealed differ- 
ences between the two given system. was found 
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968 Div. 
OTS Prices: $0.50 


Florence Univ. 

MANY ELEMENT LASERS, 

Scientific rept. no. 

Pratesi, Ronchi, and Toraldo Francia, 

Apr 64, 23p 

Contract AF61 052 720 

AFCRL 604 
Unclassified report 


Descriptors: (*Lasers, Scientific research), Reflection, 
Rods, Optical properties, Diffraction, Air, Oscillation, 
Spectroscopy, Interferometers, Ruby, Mathematical 
analysis, Italy. 


Theoretical and experimental results are reported, ob- 
tained with solid-state laser consisting many active 
elements series, statistical treatment developed 
derive the oscillation conditions. Asymptotic expres- 
sions are given the threshold gain per unit length 
holding either for very large number elements 
for inner surface reflectivities close turns out 
that lossless reflections the inner surfaces can in- 
crease the cavity with respect one-element laser 
the same active length. Preliminary experiments 
with five and ten-elements lasers demonstrate the mode 
selection property the many element laser and show 
the tendency the system 'quasi-continuous' 
emission, The possibility obtaining some optical 
correction the defects inherent the solid material 
was also (Author) 


976 Div. 25, 
OTS Prices: HC.$1.00/MF 


Redstone Scientific Information Center, 
Redstone Arsenal, Ala. 
PHYSICAL BASIS SEPARATING HELIUM AND 
NITROGEN, 
RSIC 226; 71206 

Unclassified report 


Trans, Zhurnal Tekhnicheskoi Fiziki (USSR) 1937, 
no, 335-342, 


Descriptors: (*Helium, Purification), (*Nitrogen, 
Separation), Cryogenics, Phase studies, Thermody- 
namics, USSR, 


Determinations are given for diagrams mix- 
tures helium-nitrogen under pressure 150 atm 
and temperatures 64, 78, and 108K and diagrams 
T-x and Calculations are given for i-x- 
diagrams for pressures and atm the basis 
The purpose the study was solve 
the problem obtaining pure helium from natural gases 
with the least possible losses helium, (Author) 


007 Div. 25, 14, 15, 
OTS Prices: $0.75/MF $0.50 


Aerospace Research Labs., Office Aerospace 
Research, Wright-Patterson AFB, Ohio. 
BRIEF SYNOPSIS IN-HOUSE RESEARCH, 
Sep 64, 26p 
ARL 159 
Unclassified report 


Descriptors: (*Reports, Air force research), (*Air 
force research, Reports), Solid state physics, Plasma 
physics, Chemistry, Physics, Metallurgy, Mathematics, 


PHYSICS Division 


Ceramic materials, Fluid dynamic properties, Thermo- 
dynamics, High-temperature research, Semiconductors, 
Radiation, Spectroscopy, Astrophysics, Nuclear 
physics, Metals, Radiation chemistry, Liquefied gases, 
Phase studies, Fracture (Mechanics), Fatigue 
(Mechanics), Hypersonic flow. 


Contents: 

Solid state physics research, plasma physics research, 
general physics research, chemistry research, 
metallurgy and ceramics research, applied mathematics 
research, hypersonic research, fluid dynamics facilities, 
thermo-mechanics research, 


AD-604 014 Div. 25, 


Lockheed Missiles and Space Sunnyvale, Calif, 

BUCKLING AXIALLY COMPRESSED SANDWICH 

CYLINDERS, 

Technical 

Almroth, Jul 64, LMSC-6-62-64-9 
Unclassified report 


Descriptors: (*Buckling (Mechanics), Cylindrical 
bodies), (*Cylindrical bodies, Sandwich construction), 
(*Sandwich construction, Buckling (Mechanics), Stability, 
Loading (Mechanics), Shear stresses, Deformation, 
Integral equations, Differential equations, Compressive 
properties, 


previous report practical method stability 
analysis was derived for axially compressed orthotropic 
cylinders. The method was based upper and lower 
bounds the critical load. However, the analyses 
these bounds the effects transverse shear forces were 
neglected, and therefore the results were not applicable 
cylinders weak-core sandwich design, The analysis 
presented here modifies the previous analysis inclu- 
sion such effects. Numerical results for the two 
bounds are given graphical form, (Author) 


015 Div. 25, 
OTS Prices: $0.50 


Naval Ammunition Depot, Crane, Ind, 
METHOD FOR DETERMINING THE EFFECTIVE 
EMITTING TEMPERATURE RADIATING BODY, 
George Laramore and Duane Johnson, 
Aug 64, 30p 
NAD-CI RDTR44 

Unclassified report 


Descriptors: (*Flares, Temperature), (*Thermal 
radiation, Measurement), Flames, Light, Spectropho- 
tometers, Photomultipliers, Calibration, Aircraft 
flares, Parachute flares, 


method for determining the effective emitting 
Theoretical derivations and restrictions upon the method 
are given, The effective emitting temperature the 
flame parachute flare determined illustration 
the (Author) 


020 Div. 
OTS Prices: $0.50 


Columbia Univ., New York, 

THE TEMPERATURE-TIME EQUIVALENCE 
THERMORHEOLOGICALLY SIMPLE VISCOELASTIC 
MATERIALS, 
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Rensselaer Polytechnic Inst., Troy, 
PHYSICAL PHENOMENA FOR LOGICAL FUNCTIONS, 
Final technical rept., 
Walter Beam, Feb 64, 76p 
Grant AFOSR62 194 
AFOSR 1379 
Unclassified report 


Descriptors: (*Computer logic, Semiconductor devices), 
(*Semiconductor devices, Computer logic), Digital 
computers, Neuristors, Thin films (Storage devices), 
Niobium alloys, Oxides, Computer storage devices, 
Topology, Power supplies, Reliability (Electronics), 
Feasibility studies. 


There are number physical phenomena occurring 
solids which have some promise for application logical 
devices. Some these have been partially explored and 
least for the present, discarded. Others have received 
consideration, not even feasibility evaluation. The 
purpose this work consider some these phenom- 
ena discover what form and how well they might 
used construct devices and implement useful logical 
functions. Technical study areas include: Distributed 
constant neuristors, niobium oxide negative resistance 
elements, minimum complexity digital electronics, 
continuous-medium domain logic and memory devices, and 
some remarks topology and power supply logical 
networks, 


AD-604 047 Div. 
OTS Prices: $0.50 


Massachusetts Inst. Tech., Cambridge. 
THE SPECTRUM RANDOM VIBRATION 
NONLINEAR OSCILLATOR, 
Stephen Crandall. Jun 64, 28p 
Contract AF49 638 1314 
AFOSR 1057 
Unclassified report 


For presentation the Inernational Congress 
Applied Mechanics 11) Munich, Sep 64. 


Descriptors: (*Vibration, Nonlinear systems), 
Statistical processes, Statistical functions, 
Probability, Mechanics, Perturbation theory, 
Statistical analysis. 


When linear vibratory system excited stationary 
random process the most useful statistical description 
the response given either the autocorrelation function 
the spectral The exact calculation these 
statistics for nonlinear oscillator remains unsolved 
problem although general approach has been outlined. 
This paper describes three approximate procedures which 
apply systems which are only slightly nonlinear, The 
procedures are perturbation, equivalent linearization, and 
new heuristic method based simply averaging the 
deterministic properties the nonlinear system. This 
latter procedure extension the heuristic method 
recently introduced for obtaining the expected frequency 
the stationary response nonlinear oscillator. 
shown that for vibratory systems with small stiffness 
nonlinearities all three procedures give autocorrelations 
(and spectra) which are identical first order the 
nonlinearity parameter. (Author) 
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Corp., Santa Monica, Calif. 
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PHYSICS Division 


DECELERATION AND MASS CHANGE 
ABLATING BODY DURING HIGH-VELOCITY MOTION 
THE ATMOSPHERE, 
Carl Gazley, Jr. Jul 64, 46p P-2900-1 

Unclassified report 


Descriptors: (*Atmosphere entry, Ablation), (*Meteors, 
Ablation), (*Hypersonic flight, Ablation), Deceleration, 
Weight, Velocity, Drag, Superaerodynamics, Heat transfer. 


The paper examines the factors affecting the dynamics 

and mass loss ablating bodies during high-velocity 
The classic meteor case, where the flow 
assumed the free-molecule type with constant heat- 
transfer and drag coefficients, reviewed and presented 
terms general dimensionless parameters which allow 
application cases other than meteor atmospheric 
entry. This solution indicates finite mass remaining 

after the deceleration, the magnitude the mass relative 

the initial mass depending the 

analytic solution obtained for the specific variation 

the heat-transfer coefficient corresponding sphere 

with laminar convective heating hypersonic flight 
constant altitude. this case, the increase dimensionless 
heat-transfer coefficient due decreasing body size (thus 
effectively increasing the can result com- 
plete loss mass during the deceleration process. (Author) 


AD-604 072 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
THERMAL STRESSES PARTIALLY CLAMPED 
ELASTIC HALF-PLANE, 
Unclassified report 


Descriptors: (*Thermal stresses, Structural parts), 
(*Structural parts, Elasticity), Strain 
Deflection, Mathematical analysis. 


Numerical methods have made amenable approximate 
analysis large class problems the theory 
elasticity. However, certain loadings must occasionally 
considered which may give rise theoretical stress 
singularities. One such problem that determining 
the thermal stresses partially clamped elastic 
half-plane. The solution given assumes self- 
equilibriating tractions over the clamped portion 
boundary that the results apply approximately. also 
large finite areas. (Author) 


AD-604 088 Div. 25, 
OTS Prices: $3.00/MF $0.75 


General Electric Co., Schenectady, 

MILLIMETER WAVE GENERATION PLASMA, 

Final engineering rept. 

May 64, 83p 

Contract NObsr89507, Proj. 01, Task 9389 
Unclassified report 


Prepared cooperation with General Electric Co., 
Syracuse, 


Descriptors: (*Millimeter waves, Plasma oscillations), 
(*Plasma oscillations, Millimeter waves), Electro- 
magnetic waves, Electron guns, Electron beams, 
Velocity, Plasma medium, Magnetic pinch, Space 
charges, Mercury, Vapors, Waveguides, Electronic 
equipment, Feasibility studies, 


The purpose this experiment was demonstrate 
the feasibility generating radiating electromagnetic 
the interaction velocity modulated electron 
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Descriptors: (*Superconductors, Tunneling (Elec- 
tronics)), (*Tunneling (Electronics), Superconductors), 
Superconductivity, Electric currents, Voltage, 
Niobium compounds, Oxides, Indium, Sandwich construc- 
tion, Foils, Films, Magnetic fields, Resonance. 


study was made the two-superconductor tunneling 
characteristics sandwiches Nb-Nb Oxide-In. Obser- 
vation was not only the Josephson effect zero- 
voltage tunneling supercurrent), but also, finite voltages, 
current peaks comparable magnitude. similar 
effect has been seen junctions exhibiting zero- 
voltage currents apparently due low critical current 
superconducting shorts. 


AD-604 099 Div. 25, 
OTS Prices: $1.00/MF $0.50 


Rochester Univ., 
SINGULAR LOGARITHMIC POTENTIALS AND 
PERATIZATION, 
Jun 64, llp UR-875-42 
Contract AT30 875 
Unclassified report 


Descriptors: (*Field theory, Mathematical analysis), 
(*Numerical methods and procedures, Field theory), 
Potential theory, Series, Perturbation theory, Equations, 
Quantum mechanics, 


Logarithmic singular potentials are considered test 

the applicability the peratization technique. shown 
that one sums the leading singular terms each order 
the perturbation series finite results can obtained. 
(Author) 
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Army Electronics Research and Development Agency, 
REFLECTIVE TYPE LASER AMPLIFIER, 
Brand, Jun 64, 28p 
Task 1G6 22001A056 
AELRDL TR2467 
Unclassified report 


Descriptors: (*Lasers, Design), Ruby, Silver, Re- 
flectors, Electromagnetic waves, Propagation, Air, 
Attenuation, Gain, Oscillation, Metal coatings, Mathema- 
tical analysis, Crystals, Pumping (Electronics), Elec- 
tromagnetism, Equations, Reflection. 


Calculations have been carried out analysis 
reflection type laser Electromagnetic radiation 
assumed travel normal incidence through system 
composed air, partially transmitting silver reflector, 
active media such ruby, and thick silver reflector. 
The analysis facilitated considering the ruby 
medium with effective negative conductivity resulting 
the growth the wave during propagation. Highest 
gains are obtained with the front mirror completely re- 
moved, sincé losses resulting from skin effect mechanism 
cut down the useful power output. the system consisting 
air, ruby and metal, the presence the rear metal 
reflector decreases the attenuation factor required for 
maximum gain almost half the value required for 
completely transmitting system consisting air, ruby, 
and air. (Author) 


AD-604 123 Div. 25,9 
OTS Prices: $1.00/MF $0.50 


Hartford Univ., Conn. Research Inst. 


PHYSICS Division 


THE TRANSMISSION SOUND MOVING FLUID. 
Rept 
Aug 64, 17p 
Contract Nonr4301 00, Proj. NR185 802 
Unclassified report 


Descriptors: (*Noise, Measurement), (*Sound trans- 
mission, Fluid flow), (*Fluid flow, Sound transmission), 
Pipes, Turbulence, Frequency, Hydrophones, Spectrum 
analyzers. 


The report concerned directly with relating the 

problem system noise (turbulence) one important goal 
the project; that is, impart any desired discrete 
frequency signal into moving fluid, detect and measure 
this signal, and determine what effect mechanical 
device placed the channel has the input signal. 
(Author) 


AD-604 164 Div. 
OTS Prices: $1.00/MF 


RAND Corp., Santa Monica, Calif. 
CONSTANT STRAIN WAVES STRINGS, 
Jan 53, 12p 
Unclassified report 


Descriptors: (*Strain (Mechanics), Mechanical 
waves), (*Mechanical waves, Propagation), Velocity, 
Differential equations, Integration, Reflection, Deflec- 
tion, Functions. 


non-linear theory developed for constant-strain 
waves elastic strings. The speed longitudinal and 
transverse waves related the strain and tension, 
The results can used calculate tension due im- 
pact and thus breaking loads. Some generalizations are 
suggested. (Author) 
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OTS Prices: $5.00/MF $1.00 


Tennessee Univ., 
EXAMINATION THE FAR INFRARED SPECTRUM 
HYDROGEN FLUORIDE, 
Scientific rept. no, 
Arthur Allen Mason and Alvin Nielsen. 
Contract AF19 604 7981, Proj. 7670, Task 767002 
AFCRL 863 
Unclassified report 


Submitted dissertation for Ph.D, Physics. 


Descriptors: (*Fluorides, Infrared spectroscopy), 
(*Hydrogen compounds, Infrared spectroscopy), (*Spectrum 
analyzers, Instrumentation), Spectra (Infrared), Line 
spectrum, Molecular spectroscopy, Molecular rotation. 
Frequency. 


The purpose the investigation was determine the 
frequencies, the ground state rotational constants, the 
intensities, and the half widths many the pure 
rotational absorption lines hydrogen fluoride could 
The problem, part, required the develop- 
ment far infrared This was accom- 
plished the redesign and reconstruction Perkin- 
Elmer Model 12B prism The general techniques 
far infrared instrumentation are discussed detail 
and their application this particular instrument explained. 
The vacuum wave numbers the line centers the first 
seventeen lines the pure rotational spectrum hydrogen 
fluoride were measured. These lines map the region 
between 41.08 cm(-1) and 658.54 cm(-1), The equivalent 
~widths for fifteen lines were measured several different 
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The equations linear couple stress elasticity are 

applied solve the torsion problem for circular cylinder, 
found that the torsional rigidity very fine wires 

will greater than predicted the classical theory 
elasticity. (Author) 
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RAND Corp., Santa Monica, 
ATTENUATION GAMMA RAYS, TRANSMISSION 
VALUES FOR FINITE SLABS LEAD, IRON, AND THE 
COMPTON SCATTERER, 
Glenn Peebles. Jan 53, 79p 

Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Gamma rays, Attenuation), (*Attenuation, 
Gamma rays), Lead, Iron, Scattering, Reflection, Air, 
Photoelectric effect, Compton scattering, Photons. 


approximate integral recursion formula developed 
which gives relation between the probability that photon 
will transmitted through slab finite thickness with 
exactly collisions and the probability that will 
transmitted with exactly collisions, where the latter 
probability known for suitable ranges slab thickness, 
incident energy, and incident angle. similar formula 
also exists for the expected energy transmitted. The two 
recursion formulas have been used calculate the 
transmissions with one, two, and three scatterings for 
photons incident slabs lead and iron, and from 
these calculated transmissions the 'build-up' factors have 
been estimated. second method, which considers the 
transmission through thick slab succession trans- 
missions through thin slabs, used check the estimates 
the build-up factor obtained the first method. (Author) 


200 Div. 
OTS Prices: $3.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
ATTENUATION GAMMA RAYS, TRANSMISSION 
VALUES FOR VARIOUS MATERIALS AND GEOMETRIES, 
Glenn Peebles. Mar 53, 54p P-368 

Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made available copy. 


Descriptors: (*Gamma rays, Attenuation), (*Attenuation, 
Gamma rays), Absorption, Probability, Metals, Scattering, 
Photoelectric effect, Pair production, Iron, Lead, Photons. 


discussion the effect variation the total absorp- 
tion coefficient gamma-ray-transmission probabilities 
given, which leads estimates the build-up factors 
for material arbitrary atomic number Estimates 
are made the photon and energy densities arising from 
plane sources, line sources, and point source 
infinite homogeneous medium, where the material 
the medium (1) iron and (2) lead. (Author) 


247 Div. 
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Antenna Lab., Ohio State Univ. Research Foundation, 
Columbus 

STUDY OPTICAL SPATIAL FILTER 
Master's thesis, 

Charles Bunnell. Apr 64, 54p 


PHYSICS Division 


Contract AF33 616 7843, Proj. 4144, Task 414408 
Unclassified report 


Descriptors: (*Optical filters, Performance 
(Engineering), Misalignment, Mercury lamps, Monochro- 
matic light, Lenses, Optical images, Speetra (Visible 
and Ultraviolet), Cameras, Optics, Diffraction, Integral 
transforms, Mathematical analysis, Errors, Alignment, 
Optical equipment. 


study was made analyze the nature errors in- 
troduced various components optical spatial 
filter system. Errors due improperly positioned ap- 
paratus are quite evident and easily Phase 
errors are also quite evident but are more difficult 
(Author) 


AD-604 273 Div. 25, 
OTS Prices: $1.00/MF $0.50 


Frick Chemical Lab., Princeton Univ., 
NEW CRYOGENIC METHOD FOR RAMAN 
MOLECULAR CRYSTALS, 
Technical rept. no. 17, 
Savoie and Anderson. Jul 64, 16p 
Contract 27, Proj. 203 
Unclassified report 


Descriptors: (*Crystal growth, Cryogenics), 

(*Raman spectroscopy, Crystals), Liquefied gases, 
Cryostats, Single crystals, Ammonia, Sulfur compounds, 
Dioxides, Methane, Hydrochloric acid, Hydrogen 
compounds, Bromides, Scattering, Molecular 
association. 


new technique has been developed for growing good 
quality molecular crystals, suitable for Raman studies 
low temperatures. The method utilizes copper 

rod, cooled suitable refrigerant, which lies axially 
the sample tube. The crystal grows radially around 
the rod from the melt. Liquid nitrogen and helium 
cryostats, incorporating this method, for use with the 
Cary Spectrophotometer, are described. These can 
readily modified suit other Raman instruments. 
Low Rayleigh scattering near the exciting line and the 
very sharp spectral lines number samples far 
studied indicate the good quality such crystals, grown 
relatively short time. (Author) 
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OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 

IMPULSIVE LOADING ELASTIC 

Unclassified report 


Descriptors: (*Structural parts, Loading (Mechanics)), 
Elasticity, Mechanical waves, Shear stresses, Integral 
transforms, Integral equations, Acoustic properties. 


Consideration given the wave system resulting 

from step loading elastic half-space. The stresses 
one dimensional are given exactly. The 
maximum width this sub and its depth 
along the axis falls off like 1/z sub for large However 
the magnitude the stresses within the 'head' remain 
constant. This one dimensional could consid- 
erable importance spalling problems. Integrals repre- 
senting reflected waves can obtained and treated the 
same method. (Author) 
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Cooley Electronics Univ. Michigan, Ann Arbor, 
COMPUTATIONAL TECHNIQUES FOR SCHEDULING 
PROBLEMS WITH DEFERRAL COSTS, 
Technical rept., no, 140, 
Lawler, Apr 64, 22p ORA-04967-1-T 
Contract AF30 602 2661 

Unclassified report 


Descriptors: (*Scheduling, Mathematical programming), 
(*Dynamic programming, Scheduling), (*Linear program- 
ming, Scheduling), Optimization, Costs, Operations 
research, Management engineering, Time studies, 
Programming (Computers), 


class scheduling problems involving deferral costs 
has been formulated McNaughton, who has described 
simple method solution for the linear, single-processor 
case, this report dynamic programming and linear 
programming techniques are applied nonlinear and 
multiple-processor problems, dynamic programming 
solution the nonlinear, single-processor problem 
possible, proveded the number jobs small, Trans- 
portation methods linear programming can used 
solve large nonlinear, multiple-processor problems, 
provided the processing times for the jobs are equal. 
Approximate and/or partial solutions are possible for 
other cases, (Author) 


536 Div. 26, 17, 
OTS Prices: $3.00/MF $0.75 


Springfield Armory, Mass, 
EXPERIMENTAL ELECTROMAGNETIC TEST 
METHODS FOR THE NONDESTRUCTIVE EVALUATION 
CARBURIZED STEEL PARTS, 
Hatch and Fowler, Apr 64, 72p 
Proj. 
TR19 1509 
Unclassified report 


Descriptors: (*Gun components, Steel), (*Steel, 
Electromagnetic properties), (*Non-destructive testing, 
Steel), Carbon, Carbides, Austenite, Test methods, 
Test equipment (Electronics), Voltage, Coils, Electric 
bridges, Heat treatment, Phase measurement, Ferro- 
magnetism, Microstructure, Magnetic 


Several experimental electromagnetic test methods 

were investigated for application the nondestructive 
evaluation carburized steel parts, The results the 
study indicate that accurate and rapid measure the 
case depth carburized parts can made based 
measurements the phase the third harmonic com- 
ponent the secondary test coil voltage. This test para- 
meter can relatively insensitive certain normal pro- 
cess variables, inductance bridge was used 
obtain measurements indicative the tempering tempera- 
ture and free ferrite content the part. The results 
investigation concerning the influence retained aus- 
tenite and residual stress the magnetic comparator 
evaluation carburized steel samples are also reported. 
Experimental procedures are outlined and results are 
discussed potential applications nonde- 
structive testing (Author) 
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OTS Prices: $6.00/MF $1.50 


Battelle Memorial Inst., Columbus, 


PRODUCTION AND MANAGEMENT Division 


DESIGN, PERFORMANCE, FABRICATION, AND 
MATERIAL CONSIDERATIONS FOR 
VESSELS, 
Eiber, and Duffy. Mar 64, 286p 
Contract 021AMC203Z 
RSIC 173 
Unclassified report 


Descriptors: (*Pressure vessels, Manufacturing 
methods), (*Welding, Pressure vessels), Structures, 
Design, Performance (Engineering), Loading (Mechanics), 
Carbon alloys, Steel, Stainless steel, Maraging steels, 
Mathematical analysis, Titanium alloys, ‘Aluminum alloys, 
Nickel alloys, Cladding, Welds, Airborne, Mechanical 
properties, Stresses, Radiography, Biobliographies, 
Non-destructive testing. 


Bottles and tanks for high pressures 5000 pounds per 
square inch and above are discussed under the classifi- 
cations design, performance, fabrication, and material 
considerations. Single-walled, multilayered, and banded 
pressure vessels are considered together with manufac- 
turing methods. Test procedures and fracture initiation and 
propagation are discussed and analyzed, Consideration 
also given materials and specifications. (Author) 


AD-603 733 Div. 26, 
OTS Prices: $4.00/MF $0.75 


Aluminum Co. America, New Kensington, Pa. 

INVESTIGATION TOWARD OBTAINING SIGNIFICANTLY 

HIGHER MECHANICAL PROPERTIES AS-WELDED 

JOINTS HIGH-STRENGTH, HEAT-TREATABLE ALU- 

MINUM ALLOYS, 

Final rept., 

James Terrill. Jul 64, 116p Alcoa 2-64-16 

Contract DA36 Proj. 24401A11 
Unclassified report 


Descriptors: (*Welds, Aluminum alloys), (*Aluminum 
alloys, Arc welds), (*Arc welding, Aluminum alloys), 
Sheets, Heat treatment, Aging (Materials), Tensile 
ties, Corrosion, Stresses, Magnesium Zinc 
Microstructure, Tests, Metal joints, Tables, Fracture 
(Mechanics), Failure (Mechanics), Welding rods. 


This report describes the investigations local heat 
treating welds, bead contour. studies, and weldability 
controlled composition Al-Zn-Mg alloys. (Author) 


AD-603 760 Div. 26, 12, 
OTS Prices: $3.00/MF $0.50 


Norair Div., Northrop Corp., Hawthorne, Calif. 
DEVELOPMENT MANUFACTURING CAPABILITY 
FOR PRODUCING HIGH PERFORMANCE ALUMINUM 
AND MAGNESIUM ALLOY CASTINGS, 
Quarterly progress no. May-31 Jul 64, 
ler. Aug 64, 55p NOR-64-204 
Contract AF33 615 1341, Proj. 119 

Unclassified report 


Descriptors: (*Aluminum alloys, Castings), (*Magne- 
sium alloys, Castings), (*Castings, Spacecraft), (*Cast- 
ing alloys, Mechanical properties), Casting, Perform- 
ance (Engineering), Manufacturing methods, Molding, 
Land, Clay, Tensile properties, Crystal structure, 
Grain structure (Metallurgy). 


This report considers: (a) Development and evaluation 
foundry processing methods related the most ad- 
vanced foundry techniques, with further development 
offering the most potential achieve the 


147 


ae 
: 
bes 
: 
4 
: 
: 


WOLV 


SOISAHd 


i a 
~ 
“se 
a 
ae 


073 Div. 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, 
TRENDS SOVIET INDUSTRIAL PRODUCTIVITY, 
Walter Galenson. Mar 52, P-276 
Unclassified report 


Descriptors: (*Industrial production, USSR), Economics, 
Industries, United States, Labor, Statistical analysis, 
History. 


Russian statistics indicate annual rate growth 
(compounded) productivity, for manufacturing and 
mining, 10.3 per cent from 1928 1940. Other data 
indicate, however, that this figure would much smaller 
computed accordance with conventional American 
techniques. Very substantial productivity gains were 
achieved under the prewar Five Year Plans, with heavy 
industry leading the way and the consumer goods industries 
lagging far behind. the basis comparisons 
physical output per wage earner for series industries, 
for years immediately preceding World War II, was 
concluded that, very roughly, Russian industry 1939 
stood per cent the American labor productivity 
level. There was wide variation among industries. The 
Russians claim that their average rate productivity 
growth from 1946 1950 was 13.25 per cent, and that 
1950, average industrial labor productivity exceeded the 
1940 level per cent. gain the order from 

per cent over 1940 would appear more 
realistic. 


AD-604 076 Div. 26, 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, 
THE SCIENCES': ASPIRATION AND OUTLOOK, 
Paul Kecskemeti. Apr 52, 26p P-287 

Unclassified report 


Descriptors: (*Management planning, Theory), 
Sociology, Verbal behavior, Probability, Culture, 
Political science, Leadership, Scientific research, 
Management engineering, Social sciences, Decision 
making. 
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IIT Research Chicago, 
DEVELOPMENT IMPROVED LINER FOR 
EXTRUSION BILLET CONTAINERS, 
Final for Jun 62-5 Jan 64, 
Sheldon May 64, 173p IITRI-B244-18 
Contract AF33 657 8784, Proj. 945 
TDR64 194 
Unclassified report 


Descriptors: (*Heat resistant materials, Metal-forming 
presses), (*Metal-forming presses, Extrusion), 
(*Extrusion, Metal-forming presses), (*Containers, 
Metal-forming presses), Tool steel, Ceramic coatings, 
Ceramic materials, Composite materials, Reinforcing 
materials, Fibers, Aluminum compounds, Oxides, 
Molybdenum, Nickel alloys, Chromium alloys, Cobalt 
alloys, Molybdenum alloys, Aluminum alloys, Titanium 
alloys, Zirconium compounds, Heat-resistant metals and 
alloys, Refractory coatings, Fiber metallurgy. 


program was carried out secure improvement 

extrusion container liner performance and life for metal 
extrusion the 2000 3400F temperature 

Liner-support tooling was developed permit use 


PRODUCTION AND MANAGEMENT Division 


superalloy, tool steel, and solid ceramics 
liner materials capable withstanding 180,000 psi stem 
pressure, The tooling utilized liner-sleeve assemblies 
which were not shrink-fitted the container and could 
quickly interchanged, Prototype extrusion liners 

Rene and Udimet 700 superalloys, and variety both 
Rokide-process and coated liners, 
were produced and evaluated, Compositions fiber- 

metal reinforced ceramic materials specially designed for 
liner application, were produced and evaluated extrusion- 
screening test. Rokide-process stabilized zirconia 
ceramic-coated liner withstood TZM alloy extrusion 
3450F, coatings stabilized zirconia, and 
gradated alumina-nickel, and cast Udimet 700 alloy, proved 
satisfactory for steel extrusion 2000F, Fiber metal re- 
inforced ceramic mixtures 72A1203-28Mo and 
proved capable withstanding billet 
3450F 
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RAND Corp., Santa Monica, Calif, 

SUB-OPTIMIZATION CRITERIA AND OPERATIONS 

RESEARCH, 

Roland McKean. Apr 53, P-386 
Unclassified report 


Descriptors: (*Operations research, Standards), 
Decision making, Optimization, Selection, Measurement, 
Economics. 


The importance criteria, identifying ends utility 
functions, operations research discussed. Criteria 
selection examined from the viewpoint sub- 
optimization. The process choosing among 
relatively narrow list resource allocations 
administrative level other than the highest. 
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Rome Air Development Center, Griffiss AFB, 
USER-ORIENTED INFORMATION PROCESSING 
SYSTEM, 
Frederic Dion. Jun 64, 64p 
Proj. 4594, Task 459404 
RADC TDR64 193 
Unclassified report 


Descriptors: (*Data processing systems, Management 
engineering), (*Management engineering, Decision 
making), Management control systems, Programming 
(Computers), Computer operators, Cybernetics, 
relations, Real time, Command and control 
systems, Military intelligence. 


The report describes the equipment configuration and 
programming information processing (IP) system 
which enables managers direct their operational 
organizations more effectively. The complete system 
consists the manager-user, his experience and 
knowledge, the organization's personnel, the data 
processing equipment, its programs and language and the 
interactions with the outside data processing 
system provided for the manager's use which enables 
him, without prior programming experience, rapidly 
and easily manipulate and operate the information 
that uses his decision making system 
implementation described which provides the manager- 
user with powerful, fast, convenient information 
processing The user orientation achieved 
programming the system that the user can operate 
the data processing portion the system real-time, 
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Descriptors: (*Scheduling, Refineries), (*Petroleum 
industry, Economics), (*Economics, Petroleum industry), 
Optimization, Mathematical models, Linear systems, 
Graphics, Nomographs, Operations research, Analysis. 


This paper offers case study the mathematical 
methods currently being employed refinery economics 
managers. When the analysis confined small 
sections integrated operation, the present nomogram 
techniques appear quite The only 
disadvantage relying upon such methods that they 
cannot extended problems that involve many 
independent 


309 Div. 26, 10, 30, 


RAND Corp., Santa Monica, Calif, 
PETROLEUM REFINERY OPERATIONS 
CHAP, VI, CRACKING, RECYCLING, AND BLENDING 
INTEGRATED REFINERY PROBLEM, 
Manne. Mar 54, rev. May 54, 
114p, P-493 

Unclassified report 


Descriptors: (*Scheduling, Refineries), (*Petroleum 
industry, Scheduling), Linear programming, Petroleum, 
Economics, Costs, Mathematical models, Computers, 
Numerical analysis, Optimization, Production, Operations 
research, 


This paper concerned with simplified version 
hypothetical representative thermal cracking refinery 
scheduling problem. was possible convert into the 
language linear programming engineering analysis 
that had originally involved numerous non-linearities, The 
mathematical analysis does not eliminate the fundamental 
uncertainties facing oil company but the scheduling 
Calculations enable the refinery people present the 
executive group with detailed program for dealing with 
each several possible contingencies, 


PRODUCTION AND MANAGEMENT Division 


AD-604 312 Div. 26, 10, 30, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
PETROLEUM REFINERY OPERATIONS 
INTRODUCTION, 
Alan Manne. Mar 54, rev. May 54, 
P-502 
Unclassified report 


Descriptors: (*Scheduling, Refineries), (*Petroleum 
Economics, Operations research, 
Computers, Mathematics, Dictionaries, Production, Costs. 


This report introduces the use mathematical economics 
representative oil refinery scheduling problems. 
glossary technical terms presented. 


313 Div. 26, 10, 30, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 

PETROLEUM REFINERY OPERATIONS SCHEDULING, 

CHAP, THE ECONOMIST AND THE OPERATIONS 

SCHEDULER, 

Unclassified report 


Descriptors: (*Scheduling, Refineries), (*Petroleum 
industry, Scheduling), Economics, Graphics, Linear 
programming, Nonlinear programming, Production, 
Operations research. 


applying mathematical economics the operation 

business activities, the following questions are briefly 
examined: What the econometrician currently able and 
unable contribute the refinery programming problem, 
and, what can the economist learn about the refinery 
operator. 
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variation within type established for each selected 
combination aircraft performance and application re- 
quirements, The powerplant selected the basis 
maximum endurance which, under the method used, 
equivalent minimum total weight powerplant plus 
fuel weight. The powerplant spectrum represented 
seven powerplant types; Rocket, Ram Jet, After- 
burning Turbojet, Turbojet, Ducted Fan, Turboprop 
with varying power division between propeller and jet, 
and Reciprocating. Effects compressor pressure 
ratio and turbine inlet temperature the characteris- 
tics the gas turbine family are (Author) 


AD-603 947 Div. 27, 
OTS Prices: $3.00/MF $0.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
THE PROBLEM DETERMINING THE OPTIMUM 
CRITICAL OPERATING PARAMETERS FOR 
NONISOBARIC MOTOR WITH DIVERGENT NOZZLE, 
Robert Staniszewski. Aug 64, 56p 
FTD TT64 497; 71209 

Unclassified report 


Edited trans. Archiwum Maszyn (Poland) 
1963, 10, no. 


Descriptors: (*Rocket motors (Liquid propellant), 
Performance (Engineering)), Fuel systems, Liquid 
rocket propellants, Fluid flow, Turbulence, Combustion, 
Stability, Rocket motor nozzles, Starting, Poland. 


solution given the problem nonsteady state 
operation liquid rocket motor, using the dynamical dif- 
ferential equations turbulent flow. The solutions are 
used determine the optimum and critical parameters, 
together with the stability limits, the basis noniso- 
baric motor model. The determination these parameters 
makes possible correct the design method used for 
rocket motors. (Author) 
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Hiller Aircraft Corp., Palo Alto, Calif. 
SUMMARY REPORT INVESTIGATION 
MINIATURE VALVELESS PULSE JETS, 
Rept. for Jul 60-Jun 62, 
Feb 64, 102p ARD-307 
Contract DA44 177TC688, Task 1D010501A01405 
TRECOM TR64 
Unclassified report 
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Descriptors: (*Pulsejet engines, Research program 
administration), Fuel injectors, Fuel nozzles, Ignition 
systems, Fuel systems, Fluid flow, Jet pumps, Jet 

engine fuels, Thrust augmentor nozzles, Thrust, Heat 
transfer, High-temperature research, Thermal expansion, 
Thermal stresses, Army research, Design, Test equip- 
ment, Captive tests. 


Eleven sizes and configurations miniature valveless 
pulsejets were built and tested determine performance 
and operational characteristics and support this report 
the general state the art. When combined with 
ejector type intermittent jet thrust augmenters, the best 
performance was achieved with the pulsejet with 
augmenters, which produced thrust with Tsfc 1.8 
and thrust augmentation ratio Thrust-to-combustor 
volume ratio for this basic pulsejet was 140 foot. 
With augmenters and enclosing shroud, the complete engine 
package would produce foot. Thrust-to-weight 
ratios approached Advantages simplicity, low 
cost, and high combustion efficiency and heat transfer 
rates due unsteady flow, make these engines well suited 
for heater-blower applications well having some 
potential for thrust applications. (Author) 
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Descriptors: (*Leadership, Sociometrics), (*Naval must solve. selective bibliograpny emphasizing 
personnel, Leadership), (*Group dynamics, vant anatomical, physiological, and psychological factors 
ship), Motivation, Adjustment (Psychology), Social psy- included. 

chology, Psychometrics, Behavior, Effectiveness, 

Statistical analysis, Correlation techniques. 


793 Div, 
The purpose the present study was follow-up pre- $0.50 
vious findings concerning the similarities and differ- 
ences between popular and unpopular leaders small Stanford Univ., Calif, 
groups. Attention was not given the non-leader group PERCEPTION LEADERSHIP SMALL GROUPS; 
another characteristics denoting individual promi- SMALL GROUPS 
nence; (2) popular and unpopular leaders are not dif- Technical rept. no. 
ferent from one another characteristics denoting Thomas Harrel and Hans Jul 64, 13p 
task-motivation; and (3) popular leaders have more Contract Nonr225 62, Proj, NR171 388 
positive social-emotional orientation than unpopular Unclassified report 
leaders evidenced through greater self-control, 
flexibility, and concern for group relations and 


Descriptors: (*Leadership, Perception (Psychol 


(*Perception (Psychology), Leadership), (*Group 
dynamics, Psychometrics), Selection, Social psychology, 
Sociometrics, 
AD-603 763 Div. 

study the process wherby small groups come 
OTS Prices: $2.00/MF $0.50 identify one their menbers leader and investi- 


gate whether such emergent leadership could pre- 


FACTORIAL ANALYSIS PRECISION, STEADINESS dicted from knowledge other variables, groups 


FINE MOTOR SKILLS, relations case, Within each group, the rank order the 


men psychological test variables, observational 
Seashore and Frank Dudek, and sociometric variables, and peer rating variables 
was computed, The distribution thése ranks for each 
Contract N6ori 158 00, Proj. NR151 variable, for those subjects who received the highest 
rank response the sociometric question, 


Descriptors: (*Psychomotor tests, Psychophysiology), member the group would you say stood out most 


definitely leader the was contrasted 
Vision, Hearing, Measurement, Laboratory equipment, 
Test equipm ent, Motor reactions, Combinatorial with the distribution the same variable for those sub- 


jects who received the lowest rank the leadership 
analysis, question, The clearest reason that was found explain 
why men were designated the leader was that they 


provide representative sample fine motor had higher rate interaction, Those who acted the 


psychomotor skills emphasizing precision, steadiness, 


and equilibrium, battery eleven laboratory instru- most were the most likely judged have been the 


ments was devised, all having automatic scoring elec- (Author) 


tric counters, These tests provided total twenty-six 

measurements analyzing such factors the effect 

standing sitting posture; sense modalities vision, 

audition equilibrium; and movements two three AD-603 944 Div. 

dimensions, The two studies this project report OTS Prices: $1.00/MF $0.50 

correlations from three groups psychology students 

factorially analyzed separate groups with quite con- Effectiveness Research Univ. 

sistent identification seven group factors underlying Illinois, Urbana. 

precision motor performances, (Author) ANALYSIS THE METHOD TRIADS 
RESEARCH THE MEASUREMENT 
Technical rept. no. 17, 
Kenneth Forster, Harry Triandis, and Charles 

AD-603 766 Div. 28, Osgood. Jun 64, 25p 

OTS Prices: $0.75 Contract Nonr1834 36, Proj. NR177 472 


Unclassified report 
TRACOR, Inc., Austin, Tex. 


BINAURAL INTERACTION, Descriptors: (*Word association, Social 
Summary rept. for Apr 63-1 Apr 64, (*Social communication, Word association), (*Language, 
Bruce Deatherage. Jun 64, 67p Group dynamics), Psychometrics, Reaction (Psychology), 
TRACOR-64-199-U Behavior, Culture, Stimulation, Correlation techniques, 
Contract Nonr4193 Attitudes, Tests, Social psychology, Sociometrics. 
Unclassified report 
part attempt develop quantitative measures 
Descriptors: (*Auditory perception, Psychophysiology), meaning that differ from the measures affective meaning 
(*Psychoacoustics, Thresholds (Physiology)), Physi- that are already available, the present study focused the 
ology, Neurology, Nerve impulses, Nervous system, relationships between indices meaning similarity. ob- 
Hearing, Auditory signals, Ears, Sound,-Stimulation, tained from the semantic differential, the method associa- 
Measurement, Pitch discrimination, Electronic equip- tive overlap and the method triads. Concepts having 
ment, Frequency, Potentiometers, Bibliographies, similar semantic differential profiles were selected, and 
Psychology, Anatomy. meaning similarity indices the above mentioned three 
methods were compared. was found that the associative 
summary research done binaural interaction overlap indices were highly correlated with the judgments 
The aims the work are (1) extend knowl- meaning similarity obtained the method triads. 
edge the mechanisms binaural interaction, and (2) The affective coding words was also related the 
outline the problems theory binaural interaction triadic judgments, but this effect was slight. concluded 
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PSYCHOLOGY AND HUMAN ENGINEERING Division 


order gain some experience the organization, adminis- 
tration, and analysis other its general type. The type 
has been selected effort find one that permits 
testing wide variety mathematical theories pertinent 
study social organizations. The one trial reported 
here used only for convenience, example, this 
very preliminary discussion the planned experimental 
series. (Author) 


AD-603 998 Div. 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
PREFERENCE EXPERIMENT (SERIES TRIAL 1), 
Flood. Dec 51, 44p P-258 

Unclassified report 


Descriptors: (*Group dynamics, Decision making), 
(*Game theory, Decision making), (*Decision making, 
Group dynamics), Psychometrics. 


experiment reported which group seven 
subjects were required select one from among eleven 
objects and dispose among themselves. Their 
solution compared with others possible, such those 
suggested game-theoretic considerations, and 
considered that the group failed substantial margin 
find optimal selection and disposition. Deficiencies 
majority voting, decision process, are noted and 
psychological factors enter into the group process 
important fashion. (Author) 


AD-604 002 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
PREFERENCE EXPERIMENT (SERIES TRIALS 
Unclassified report 
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Descriptors: (*Game theory, Group dynamics), (*Group 
dynamics, Decision making), making, Group 
dynamics), Psychometrics. 


AD603 998 are reported. group seven subjects was 
required select one from among group objects and 
dispose among themselves. The objects were miscel- 
laneous items such banjo, flower bowl, etc., donated 
the subjects. The subjects were all RAND employees. The 
trials reported here were concerned with non-zero-sum 
game theory and closely related mathematical theories re- 
lating group decision processes, the first trial. 
Variations were introduced these trials using ex- 
perienced subjects, and using chances objects place 
the objects used Trial (Author) 


AD-604 017 Div. 
OTS Prices: $3.00/MF $0.75 


Honeywell, Inc., Minneapolis, Minn. 

STUDIES COMPARING EFFECTIVENESS THREE- 
DIMENSIONAL VERSUS TWO-DIMENSIONAL 
PRESENTATIONS, 

Final rept. 

Guttmann and Anderson. Nov 62, 69p 
MH-MPG-1525-TR1 

Contract AF30 602 2379 

RADC TDR63 39; 165 332 Unclassified report 


Descriptors: (*Display systems, Human engineering), 
(*Stereoscopic display systems, Effectiveness), (*Position 
finding, Performance tests), Visual perception, Decision 
making, Performance (Human), Positioning reactions, 
Targets, Velocity, Errors. 


The study compared the efficacy two types displays: 
real three-dimensional display versus orthogonal 
dual projection two-dimensional display. Subjects were 
required make judgments absolute position targets, 
relative position targets, absolute velocity, and relative 
velocity. judgments absolute velocity, performance 
was slightly superior the three-dimensional display. 

the other areas investigated, performance was superior 
the two-dimensional display. (Author) 


AD-604 135 Div. 28, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
TESTING ORGANIZATION THEORIES, 
Unclassified report 


Descriptors: (*Decision making, Mathematical 

models), (*Mathematical models, Decision making), 
Group dynamics, Learning, Behavior, Stochastic proces- 
ses, Game theory, Test methods, Statistical analysis. 


discussion few typical theories decision making 
small human groups, and description few pilot 
experiments illustrating the kind theoretical and 
experimental problems that are met testing these 
theories. (Author) 
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RAND Corp., Santa Monica, Calif. 

THE INFLUENCE ENVIROMENTAL NON- 

STATIONARITY SEQUENTIAL DECISION-MAKING 

EXPERIMENT, 

Merrill Flood. Nov 52, 34p P-345 
Unclassified report 
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Descriptors: (*Sequential analysis, Decision theory), 
(*Decision making, Psychometrics), (*Game theory, 
Decision making), (*Mathematical models, Decision 
making), Behavior, Probability, Learning, Reaction 
(Psychology), Stimulation, Stability, Performance tests, 
Statistical analysis, Stochastic processes, Sampling. 


study was made series pilot experiments, and 
their theoretical background, that investigated the 
effect human decision-making belief that the 
environment changing when reality constant. 
The results suggest that subjects tend search more 
among poore alternatives when they believe that the 
situation changeable, and conformity with mathe- 
matical models suggested Estes and Bush 
describe the two types decision-making behavior. 
(Author) 
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RAND. Corp., Santa Monica, Calif. 
GAME-LEARNING THEORY AND SOME DECISION- 
MAKING EXPERIMENTS, 
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30. Research and Research 
Equipment 


AD-603 632 Div. 30, 
OTS Prices: $1.00/MF $0.50 


Naval Ordnance Test Station, China Lake, Calif. 
ABNORMAL CHARACTERISTICS INTERFERENCE 
FILTERS, 
Allen Olsen and Karen Jun 64, 12p 
NOTS TP3575; NAVWEPS 8550 

Unclassified report 


Descriptors: (*Test equipment, Band-pass filters), 
(*Band-pass filters, Test equipment), (*Spectrophotom- 
eters, Calibration), Interference, Narrowband, Manu- 
facturing methods, Wave transmission, Dielectric 
films, Silicon compounds, Oxides, Germanium, Sensi- 
tivity, Performance (engineering), Standards, Test 


Three narrow band-pass multilayer dielectric spike fil- 
ters have been investigated secondary standards 
wavelength calibration spectrophotometers. The wave- 
lengths the center the band pass were sensitive 
specimen rotation the energy beam, and interference 
patterns, several cases, were superimposed the 
wavelength trace. The wavelengths were also sensitive 
the location the specimen within the sample com- 
all three filters, specimen rotation pro- 
duced the greatest shift wavelength the focal plane 
and the least shift the monochromator end the 

cell holder, the latter case, the spread values 
greatly exceeded the deviations the wavelength re- 
producibility the instrument and the accuracy the 
wavelength standard. The presence interference 
fringes the substrates, microscope cover-glass slips, 
account for the interference patterns the spectral 
trace. was impossible check the uniformity 
deposition the dielectrics over the surface area. 
Inhomogeneities could produce shifts the wavelength 
peaks. Homogeneous deposition dielectrics 
substrate free interference fringes should produce 

spike filter with calibration capabilities comparable 
the standard, 0.0002 micron. (Author) 


AD-603 665 Div. 30, 
OTS Prices: $1.00/MF $0.50 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
MAN AND THE MACHINE, 
FTD TT64 404; 71186 
Unclassified report 


Unedited rough draft Nuaka Zhizn' (USSR) 


Descriptors: (*Cybernetics, Theory), Artificial intelli- 
gence, Symposia, USSR, 


Proceedings from conference devoted philosophical 
problems cybernetics are 


AD-603 697 Div. 30, 
OTS Prices: $5.00/MF $1.00 


Radio Corp. America, Bethesda, Md, 

FACT CORRELATION EXPERIMENTATION, 

May 64, 181p 


Contract AF30 602 2979, Proj, 4594, Task 459401 
RADC TDR64 190 
Unclassified report 


Descriptors: (*Language, Processing), (*Information 
retrieval, Digital computers), (*Programming (com- 
puters), Information retrieval), Analysis. 


The report covers several facets pro- 
gram develop and test techniques the realization 
fact correlation capability. Primarily, these techniques 
are linguistically oriented and particularly are concerned 
with paragraph analysis, the ability reorganize natural 
language text meaningful way using automatic and 
semiautomatic methods, Non-linguistic approaches based 
vocabulary manipulation were also investigated 
limited The rationale, development, and imple- 
mentation techniques are described some detail. 
The test vehicle for evaluating these techniques mea- 
sures their performance reassembling previously 
segmented documents, provide data for the speci- 
fication the techniques sample scientific docu- 
ments was prepared for machine processing. similar 
sample containing documents matching those the 
analysis sample available for testing the ability 

the techniques reassemble documents, Computer 
programs representing document reassembly system 

test the linguistic techniques were written the 
COMIT programming language for the IBM 7090 com- 
puter, Programs for document reassembly test 

other techniques were implemented the RCA 301 
computer, Each these systems described detail. 
(Author) 


AD-603 706 Div. 
OTS Prices: $0.50 


Army Electronics Research and Development Agency, 
Fort Monmouth, 
MEASUREMENT TECHNIQUE FOR VACUUM- 
DEPOSITED THIN FILMS, 
Phillip Newman and Richard Apr 64, 26p 
Task 1G622001A056 
AELRDL TR2433 

Unclassified report 


Descriptors: (*Films, Measurement), Interferometers, 
Thickness, Vapor plating, Vacuum apparatus, Laboratory 
equipment, Optical equipment, Monochromatic 


This report presents laboratory method for the measure- 
ment evaporated thin films the range 10,000 
Utilizing multiple beam technique, employ- 
ing fringes equal chromatic order and unique sample 
holder, films have been measured precision 

The simplicity the components employed 
outstanding feature the experimental system. (Author) 
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System Development Corp., Santa Monica, Calif. 
FACTORS THAT AFFECT THE COST COMPUTER 
PROGRAMMING, 
Farr and Jul 64, 68p 
SDC-TM-1447/000/02 
Contract AF19 628 1648 
ESD TDR64 448 

Unclassified report 


Originally appeared document TM-1447/000/01. 
Descriptors: (*Programming (Computers), Costs), 


(*Costs, Programming (Computers)), Data processing 
systems, Programmers, Management engineering. 
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describes the methodological problems which must faced 
order collect meaningful data, recommends research 
which should undertaken increase our understanding 
this technology, and makes suggestions for improving 
professional standards this area. (Author) 
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OTS Prices: $7.00/MF $1.50 


Cambridge. 
QUARTERLY PROGRESS REPORT NO, 74. RADIO 
PHYSICS, PLASMA DYNAMICS, AND COMMUNICATION 
SCIENCES AND ENGINEERING 
Rept. for period ending May 64, 
308p 
Contract DA36 039AMC03200E; Grant SIG36 039 
61G14 

Unclassified report 


Descriptors: (*Reports, Scientific research), 
(*Scientific research, Reports), (*Electronics, 
Scientific research), Molecular beams, Microwave 
spectroscopy, Radio astronomy, Infrared spectroscopy, 
Geophysics, Masers, X-ray diffraction analysis, 
Acoustics, Plasma physics, Magnetohydrodynamics, 
Energy conversion, Communication theory, Speech 
transmission, Speech recognition, Machine translation, 
Cardiovascular system, Decoding, Bionics, Biophysics, 
Neurology. 
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RAND Corp., Santa Monica, 
THE DEFINITION INFORMATION, 
Edgar Reich, Jul 50, 10p P-167 
Unclassified report 


Descriptors: (*Communication theory, Transformations 
(Mathematics)), Entropy, Cybernetics, Probability, 
Statistical analysis, Functions, Integration. 


invariance under certain types transformations, For 
restricted class admissible definitions these postulates 
imply that Shannon's formulation the only possible one. 


AD-603 910 Div. 30, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
MODIFICATIONS THE RAND REAC, 
Unclassified report 


Descriptors: (*Analog computers, Modification kits), 
(*Computers, Analog computers), Computer logic, Elec- 
tronic equipment, Styrene plastics, Digital systems, 
Design, Operation. 


The major items the modification program were the 
installation removable plugboard the type used 

the International Business Machines punched card tabulators, 
and digital readout device. 


AD-603 912 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 


THE GAME 'GOSSIP' ANALYZED THE THEORY. 
INFORMATION, 
Edgar Mar 51, 10p P-201 

Unclassified report 


Descriptors: (*Communication theory, Speech), Elec- 
trical networks, Probability, Propagation, Differential 
equations, Entropy, Noise, Cybernetics, Analog systems. 


The paper deals with analysis distributed model 
the game gossip, which message passed 
through line individuals, and the final (in general, 
garbled) result compared with the original ungarbled 
message. The deterioration information (defined the 
sense Shannon and Wiener) along the line calculated,. 
and exact well asymptotic formulas suggest approx- 
imate linear electric network analogues. (Author) 


955 Div. 30, 
OTS Prices: $0.50 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 
MODEL THE REFLEX, 
Master's thesis, 
Stephen Barclay Place. Jun 64, 54p 
AFIT GGC/EE/64 
Unclassified report 


Descriptors: (*Ear, Bionics), (*Bionics, Ear), (*Reflexes, 
Bionics), Analog systems, Nonlinear 
Circuits, Feedback, Models (Simulations), 


The intra-aural reflex protective mechanism the 
middle behaves much the same manner 
feedback control system, and can measured indirectly 
measuring the excursions one eardrum resulting 
from high intensity sounds impinging upon only the opposite 
eardrum, this study, the response the intra-aural 
reflex audio frequency sounds with defined amplitude 
envelopes was measured and recorded. Based upon these 
data, well upon block diagram consideration the 
linear and non-linear physiological aspects the fntra- 
aural reflex, analog computer circuit was developed 
model the The model was subjected the same 
stimulus shapes and the response was Compar- 
ison the response the reflex and the response the 
model revealed high degree correlation, and validated 
the choice building blocks used for the simulation. 
(Author) 
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OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 
JOSS: DESIGNER'S VIEW EXPERIMENTAL 
ON-LINE COMPUTING SYSTEM, 
Shaw. Aug 64, 36p P-2922 
Unclassified report 


This paper was prepared for presentation the 1964 

Fall Joint Computer Conference, sponsored the 
American Federation Information Processing Societies, 
San Francisco, 27-29 Oct 64. 


Descriptors: (*Special purpose computers, Data 
processing systems), (*Data processing systems, 
Input-output devices), Typewriters, Communication 
systems, Computer storage devices, Programming 


JOSS (JOHNNIAC Open-Shop System) 

experimental on-line, time-shared computing service. 

Corporation for the solution small numerical problems. 
The users compose stored programs and interact with 
JOSS through remote typewriter consoles using 
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OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 
THE HISTORY AND DEVELOPMENT THE 
ELECTRONIC COMPUTER PROJECT THE 
INSTITUTE FOR ADVANCED STUDY, 
Willis Ware. Mar 53, 23p P-377 

Unclassified report 


talk presented before the Professional Group 


Electronic Computers the Institute for Radio Engineers, 
San Francisco, Jan 53, 


Descriptors: (*Computers, Historv). 
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RAND Corp., Santa Monica, Calif, 
CONDUCTIVE PLASTICS ANALOG COMPUTING, 
Nisson, Mar 53, 14p P-384 
Unclassified report 
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Descriptors: (*Analog computers, Materials), (*Potenti- 
ometers, Plastics), (*Plastics, Conductivity), Computers, 
Reliability (Electronics), Electrical properties, Conduc- 
tivity. 


The paper discusses the use conductive plastics 
potentiometers and generally fields demanding reliable 
linear resistive elements, 
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RAND Corp., Santa Monica, Calif. 
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Unclassified report 
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Descriptors: (*Programming languages, Punched cards), 
(*Punched cards, Programming (Computers)), Computers, 
Data storage systems, Computer logic. 


The EIP setup converts IBM's Model Card Programmed 
Calculator into external and internal program, general 
purpose, floating decimal calculator capable performing 
the basic arithmetic operations and many the elementary 
functions. command ten digit number which 
specifies the function code and four addresses, one which 
the source the next Four card fields are 
external storages and may addressed the same 
manner internal storages. features include: 
consecutive addresses, 10(1)89, for five 941 Auxiliary 
Storage Units; automatic quick access storages for the 
results the two previous commands; three logical 
channels for the transfer numbers from the 941's; 

and three way branch command, (Author) 
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RAND Corp., Santa Monica, Calif. 
THE EIP, EXTERNAL AND INTERNAL PROGRAM 
SETUP FOR IBM'S MODEL CPC, 
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Shaw. Jan 64, 76p P-416 supp. 
Unclassified report 


Descriptors: (*Programming languages, Punched cards), 
(*Punched cards, Programming (Computers)), Computers, 
Data storage systems, Wiring diagrams, Instruction 


Supplimentary data for AD-604 224 consisting 
instructions and diagrams for 605 plugboard wiring and 
418 internal changes. 


AD-604 226 Div. 30, 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
MATRIX INVERSION AUTOMATIC CALCULATOR 
ROW AND COLUMN PARTITIONING, 
Harvey Wagner. Jul 53, rev. Aug 53, 42p 
P-417 

Unclassified report 


Descriptors: (*Programming (Computers), Operation), 
(*Matrix algebra, Computers), Data storage systems, 
Automatic, Punched cards. 


method for inverting matrices row and column 
partitioning explained and the necessary programming 
for the given. operating time for the 
procedure given. discussion programming 
modifications for high speed electronic computer also 
(Author) 


AD-604 237 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
COMPUTERS UNLIMITED: DIGITAL MACHNIES 
TOMORROW'S BUSINESS WORLD, 
Unclassified report 


Presented before the Purchasing Agents Association 
Los Angeles, Sep 53. 


Descriptors: (*Digital computers, Engineering), 
Data processing systems, Control systems, Banking, 
Economics, Aeronautics, Mathematics. 


Scientific computing, data handling and control--these 
applications digital computers are discussed. 


AD-604 258 Div. 30, 
OTS Prices: $2.00/MF $0.50 


Wisconsin Univ., Madison. 
SEQUENTIAL DESIGN EXPERIMENTS FOR NON- 
LINEAR MODELS, 
Technical rept. 21, 
Box and William Hunter. Oct 63, 36p 
Contract 17, Proj. NR042 222 

Unclassified report 


Descriptors: (*Sequential analysis, Mathematical 
models), (*Mathematical models, Sequential analysis), 
Engineering, Nonlinear systems, Models 
Experimental data, Statistical processes. 


engineers, basic mechanism studies are interest 
principally because deeper understanding makes 
possible cope with engineering design problems 
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MISCELLANEOUS ARTS AND SCIENCES Division 


32. Miscellaneous Arts and Sciences 


AD-603 618 Div. 32, 33, 
OTS Prices: $0.75 


RAND Corp., Santa Monica, Calif, 

MODEL RESIDENTIAL LAND VALUES, 

Unclassified report 


Descriptors: (*Transportation, Urban areas), 
(*Urban planning, Housing), (*Housing, Economics), 
Mathematical models, Equations, Transportation, 
Terrain, Climatology, Sociology, Determination, 
Programming (Computers), Statistical functions. 


This Memorandum presents the findings pilot study 
that deals with the determinants residential land values 
urban area, part the RAND Urban Transporta- 
tion effort, one primary purpose this study was de- 
velop land-value submodel for incorporation model 
designed simulate the effects changes the trans- 
portation system urban The model 
relates land values several different factors, particu- 
larly site's amenities and accessibility various 
forms economic activity. Since residential land values 
were main concern, the study concentrates 
sample single-family properties, supplement, 

all land-use properties for urban areas, There were 
important differences between the two samples, and, 
might expected, much more regular patterns occur 

the homogeneous single-family grouping. The find- 
ings revealed sufficiently high degree stability 
confirm the basic nature the relationships, but 

random variations made the models too unstable use 
for accurate predictions individual parcel lanc 

values, 


AD-603 674 
OTS Prices: $0.50 


RAND Corp., Santa Monica, Calif, 
CHINA'S RELATIONS WITH ASIAN NEIGHBORS, 
Unclassified report 


Descriptors: (*China, Foreign policy), (*Political 
science, China), Asia, Communism, History. 


China's foreign policy during the twentieth century and 
its relationship her position among her Asian 


AD-603 806 Div. 32, 


RAND Corp., Santa Monica, Calif. 
THE POSSIBILITY UNIVERSAL SOCIAL 
WELFARE FUNCTION, 
Kenneth Arrow. Sep 48, 20p P-41 
Unclassified report 


Descriptors: (*Decision theory, Social sciences), 
(*Economics, Decision making), Game theory, Set 
theory, Political science, Functions, 


Decision theory applied the problem ordering 
preference behavior; social decisions, 


810 Div. 32, 
OTS Prices: $1.00/MF $0.50 


RAND Santa Monica, Calif, 
THE DETERMINATION MANY-COMMODITY 


PREFERENCE SCALES TWO-COMMODITY 
COMPARISONS, 
Unclassified report 


Descriptors: (*Decision theory, Commerce), 
(*Economics, Decision making), Theorems, Correla- 
tion techniques, Scale. 


the purpose the paper show that, under the 
assumptions usually made economic literature, the 
determination preference scale relating many 
commodities can always accomplished means 
comparisons involving the variation only two com- 
modities 


AD-603 833 Div. 32, 
OTS Prices: $1.00/MF 


RAND Corp., Santa Monica, Calif, 

THE FUTURE MATHEMATICAL STATISTICS AND 

QUALITY CONTROL, 

George Brown, Aug 49, P-96 
Unclassified report 


Descriptors: (*Quality control, Statistical analysis), 
(*Statistical analysis, Quality control), Production, 
Economics, 


The paper discusses few specific areas activity 
mathematical statistics, illustrating the type applica- 
tions presently possible and sketching some the impli- 
cations for the 


AD-603 839 Div. 
OTS Prices: $0.50 


RAND Santa Monica, 

PRODUCTIVITY AND WELFARE SOVIET 

AGRICULTURE, 

Joseph Kershaw. Nov 49, 13p P-109 
Unclassified report 


Descriptors: (*Agriculture, Economics), USSR, Labor, 
Industrial production, Political science. 


examination made two theses included Naum 
Jasny's volume Soviet agriculture. The theses are: 

(1) labor productivity the farm, the period 1928 1938, 
increased but slightly man-year basis and probably 

not all man-hour basis; and (2) the welfare both 
farm and urban dwellers higher the end than the 
beginning the same period. These developments are 

used part the proof that the socialization 

agriculture has not been successful. The ten eleven years 
following the beginning the first Five Year Plan are 
concentrated upon since was these years that the basic 
economic policies were formulated and carried through. 


AD-603 842 Div. 
OTS Prices: $0.50 


RAND Corp., Santa Monica, 
INTER-REGIONAL COMMODITY EQUILIBRIUM: 
SOLUTION ELECTRIC ANALOGUE, 
Stephen Dec 49, 12p P-117 
Unclassified report 


Descriptors: (*Commerce, Theory), Analog systems, 
Costs, Economics, Mathematical 


The economic theory spatially interdependent mar- 
kets analyzed, analngue system developed which 
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MISCELLANEOUS ARTS AND SCIENCES Division 


The favorable opinion the Korean population toward 
United Nations intervention Korea discussed, The 
reasons for Korean support this intervention are 
considered, 


911 Div. 32, 
OTS Prices: $0.50 


RAND Santa Monica, 
TAXATION AND INCENTIVE MOBILIZATION, 
Gershon Cooper. Mar 51, 29p P-200 
Unclassified report 


Descriptors: (*Mobilization, Economics), (*Economics, 
Mobilization), (*Labor, Motivation), Industrial produc- 
tion, Budgets, Mathematical prediction. 


The effects labor incentive various possible kinds 
change the income tax structure are examined, 
concluded that priori determination possible 
some cases, but not The implications 
these results for fiscal policy mobilization are then 
examined briefly, concluded that, you go' 
deemed inadequate, must other than incentive 
(Author) 


AD-603 914 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, 
THE COEFFICIENT RESOURCE UTILIZATION, 
Gerard Apr 51, 33p P-206 
Unclassified report 


Descriptors: (*Economics, Commerce), Optimization, 
Costs, Production, Theory, Mathematical analysis. 


numerical evaluation the associated with 
nonoptimal situation (in the Pareto sense) eco- 
nomic system sought, Use made the intrinsic 
price systems associated with optimal situations whose 
existence proof given. coefficient 
resource-utilization yielding measures the efficiency 
the economy introduced, The treatment based 
vector set properties the commodity (Author) 


AD-603 925 Div. 32, 15, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 

SITUATION, 

Jul 51, 24p P-222 
Unclassified report 


Rept. Proj. RAND, 


Descriptors: (*Game theory, Economics), (*Mathematical 
models, Economics), Industrial production, Bargaining, 
Industrial relations, Costs. 


The purpose this paper was take simple model 
two firms competition, with explicit cost functions and 
explicit demand function, and examine the behavior the 
firms the basis each several theories. was 
assumed there collusion among the buyers, that 
the demand function remains fixed and describes the action 
the market. Each theory discussed, except the 
curve' Edgeworth, gives uniquely determined pair 
production rates, and all the others, with the exception 
the Von Neumann and Morgenstern solution, determine the 
profit made each the two producers. Graphs are given 


showing the production rates and profits for the various 
solutions, and will serve compare the effect the dif- 
ferent formulations the behavior the firms. 


AD-604 003 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 
THE SOVIET CONCEPT ECONOMIC REGIONALIZATION, 
Theodore Feb 52, 13p P-269 

Unclassified report 


Descriptors: (*Economics, USSR), (*Geography, 
Commerce), Industrial production, Agriculture, 
Population, Transportation, Distribution (Economics), 


Economic regionalization the USSR instru- 

ment employed the Soviet regime political and 
economic policies political the sense maintaining 
its power through proletarian centers industrial 
workers and furthering the security the country through 
regional self-sufficiency; economic the sense indus- 
trializing underdeveloped parts the country, reducing 
unnecessary long-distance freight hauls, and creating 
units for the local, quasi-autonomous planning economic 
activities. 


AD-604 062 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 
EFFICIENT ALLOCATION RESOURCES, 
Unclassified report 


Descriptors: (*Economics, Industrial production), 
(*Industrial production, systems), Management 
engineering, Costs, Mathematical analysis, Commerce, 
Distribution (Economics), 


AD-604 074 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 

SOVIET AGRICULTURAL PROSPECTS, 

Joseph Kershaw. Mar 52, 28p P-278 
Unclassified report 


Descriptors: (*Agriculture, Economics), USSR, 
Labor, Production, Industries, Political science. 


AD-604 081 Div. 32, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 
ABSTRACT: PROOFS THE LAW DIMINISHING 
RETURNS, 
Paul Samuelson. Feb 51, P-292 
Unclassified report 


Descriptors: (*Economics, Mathematical logic), Labor, 
Production, Functions, Linear programming. 


Production functions are used derive deductions con- 
cerning returns proportions and returns general. 


AD-604 086 Div. 32, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 
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Descriptors: (*Economics, Consumption), (*Con- 
sumption, Economics), Costs, Budgets, Stability, 
Industrial production, 


Theil has pointed out that under certain conditions the 
choice between quality and quantity commodity involves 
consumer's budget line which convex the origin. 
This convexity leads instability the tangency solution 
should happen.that the utility isoquant lesser 
curvature than the cost isoquant; when this the case, the 
point tangency will represent the worst rather than the 
best position along any given isoquant, appears that 

quite plausible assumptions may lead convex cost 
isoquants for the consumer, firm, economy spite 
the fact that the marginal rate substitution behaves rather 
strangely for such isoquants. The main purposes this 
note are look into the question how general such 

isoquants and resulting instabilities may the quality- 
quantity problem, considering not merely the possible 
mathematical formulations the cost function but also 
taking into account economic intuition. 


AD-604 220 Div. 
OTS Prices: $0.50 


RAND Corp., Santa Monica, Calif. 
STALIN INTELLECTUAL, 
Nathan Leites. May 53, 32p P408 
Unclassified report 


Descriptors: USSR), Political science, 
Communists, Economics, Theory, History, Government 
(Foreign), Capitalism, Labor, Production. 


Stalin's theoretical writings are examined for the purpose 
clarifying his accomplishments intellectual, and 
demonstrate their relevance any Bolshevik and Soviet 
patterns thought. Soviet writing, encouraged Stalin, 
long presented him master theoretician, without 
living peer any field. The noticeable tendency more 
recently, his successors, reduce reference this 
(and other) roles Stalin does not, nevertheless, seek 
deny the earlier theme. 


AD-604 227 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 
THE SOVIET IMAGE THE 
Unclassified report 


Presented panel discussion 'The United States 
World Opinion,' the Univ. Virginia, Institute 
Public Affairs, Jul 53. 


Descriptors: (*Attitudes, USSR), (*Communists, 
Propaganda), (*Propaganda, USSR), United States govern- 
ment, Cold war, Public opinion, Foreign policy, 
Communism, Social sciences. 


The Russian view the pointed out. Some 
affecting national images generally, and their 
particular force upon Russians when they turn look 

America are 


AD-604 230 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 

PURGES THE SOVIET UNION AND THE 

SATELLITES, 

Herbert Dinersten. Aug 53, 20p P-421 
Unclassified report 


MISCELLANEOUS ARTS AND SCIENCES Division 


Descriptors: (*Communism, Eastern Europe), 
(*Communists, USSR), Political science, Police, Leader- 
ship, Military strategy, History, Government (Foreign). 


The different kinds purge employed the Soviet Union 
meet various political necessities are examined. Since 
the present Soviet leadership, with its parochial education, 
intimately familiar only with the history the Soviet 
Union since 1917, quite naturally applies Soviet political 
methods its management the satellite countries. Thus 
examination the Soviet system rule purge will 
afford some understanding events the satellite 
countries and also some basis for prognostication. 


235 Div. 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
SOCIOLOGICAL ASPECTS THE INFORMATION 
PROCESS, 
Paul Kecskemeti. Sep 53, 35p 
Unclassified report 


Presented seminar sponsored the Ford Foundation 
Center for Advanced Study 'The Sociology Knowledge, 
New York City, 8-13 Sep 53. 


Descriptors: (*Social communication, Sociology). 


The thesis the paper that the distinction between 
evidential and non-evidential grounds for adopting beliefs 
crucial the study the sociology knowledge. 


AD-604 280 Div. 
OTS Prices: $3.00/MF $0.75 


RAND Corp., Santa Monica, Calif. 

REAL WAGES THE SOVIET UNION, 1928-52, 

Janet Chapman. Oct 53, 59p P-449 
Unclassified report 


Descriptors: (*Wages, USSR), Economics, Data, Costs. 


The paper summarizes some preliminary findings 
investigation directed the compilation changes the 
cost living and real wages the Soviet Union for the 
years 1928, 1937, 1948, and 1952. 


286 Div. 32, 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
GERMAN REARMAMENT AND THE OLD MILITARY 
ELITE, 
Hans Speier. Nov 53, 28p P-458 
Unclassified report 


Descriptors: (*West Germany, Armament), (*Armament, 
West Germany), (*Foreign policy, West Germany), 
(*Officer personnel, West Germany), Government 
(Foreign), Political science, Military personnel, Public 
opinion, Leadership, History, Military strategy, 
Education, Recruitment. 


The American policy toward postwar Germany 
examined. Rearmament West Germany discussed 
terms its political and military significance. The 
former German military elite are considered repre- 
sentatives Germany's military tradition and persons 
potentially competent discuss the military implications 
the European Defense Community. 
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33. Transportation 


OTS Prices: $1.00 


Radio Corp. America, Burlington, Mass. 
RECOMMENDATIONS FOR IMPROVEMENT 
AN/TSQ-47 RELATIVE SYSTEM INTEGRATION TESTS, 
Final rept., 
James Lauginiger, Robert Morin, and Emmett 
Reid. Feb 64, 140p 
Contract AF19 604 8020, Task 
ESD TDR64 251 

Unclassified report 


Descriptors: (*Air traffic control systems, Systems 
engineering), systems, Performance 
(Engineering), Radar equipment, Navigational aids, 
Shelters, Mobile, Telephone equipment, Circuits, Fre- 


quency, Portable, Microwave equipment, Lighting equip- 
ment, Analysis, Design. 


This report lists many recommendations for improve- 
ment the AN/TSQ-47 and equipment. The 
range recommendations extends from minor improve- 
ments major redesign (in the case the AN/TVN-1 
lighting system). The recommended improvements include 
those which contribute improved operational efficiency, 
greater reliability, savings cost, savings weight, and 
combinations thereof. 


AD-604 077 Div. 33, 
OTS Prices: $3.00/MF $0.50 


Corp., Santa Monica, Calif. 

TRANSPORTATION, 

James Blackman. Dec 52, 54p rev. 
Unclassified report 


Descriptors: (*Cargo, Transportation), (*Traffic, 
Volume), Cargo vehicles, Railroad cars, Shipping 
(Marine), Passenger vehicles, USSR, Economics, In- 
dustrial production, History. 


The volume traffic (freight and passenger) the 

USSR second only the United States, and the 1928-1952 
percentage rates growth are considerably excess 
tempos. Expressed relative terms (that is, ton- 
kilometers expended per unit output), the transport 
requirements the USSR exceed those all the principal 


TRANSPORTATION Division 


powers the world. The size Soviet transportation 
reflection part the scale productive activity. But 
also stems from the physical dimensions the country 
(some two and one-half times the area the United States) 
and the uneven distribution population and resources. 
The substantial rise the relative volume traffic which 
occurred under the Soviet regime due part in- 
crease the average length haul, which occurred 
result the expansion the economically useable ter- 
ritory. addition, the widening market relations meant 
that increasing percentage total output enters the 
transport system. (Author) 


AD-604 079 Div. 33, 
OTS Prices: $2.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
CONTINUOUS MODEL TRANSPORTATION, 
Martin Beckmann. Mar 52, 28p 
Unclassified report 


Descriptors: (*Transportation, Mathematical models), 
(*Costs, Transportation), Economics, Cargo, Cargo 
vehicles, Traffic, Commerce, Industrial production, 
Distribution, Vector analysis, Analysis variance. 


Interlocal commodity flows are considered terms 
vector fields. Efficient transportation then gives rise 

problem the calculus variations; the flow functions 
solving this problem contain price distribution functions 

parameters. With net production functions dependent 

prices, the model describes the flow and prices 
competitive regional market economy. (Author) 


246 Div. 33, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, 

THE ALLOCATION SWITCHING WORK 

SYSTEM CLASSIFICATION YARDS, 

McGuire, and Winsten. Dec 53, 12p 
Unclassified report 


Presented the meeting the Railway Systems and 
Procedures Association, Chicago, Nov 


Descriptors: (*Railroads, Economics), (*Economics, 
Railroads), Railroad cars, Handling, Cargo, Transporta- 
tion. 
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ABSORPTION SPECTRUM 
LINE SPECTRUA 
MICROWAVE*OPTICAL EXPERIMENTS 
PSEUDOeSTARK EFFECT 
IN RUBY, 
AD=-603 649 DIV. es 
ACCELERATION TOLERANCE 
VISUAL ACUITY 
EFFECTS OF VIBRATION 
ON DAL READING PERFORMANCE, 
Ad=-603 %63 Olv, 28 
ACCELEROMETERS 
MINTATURE ELECTRICAL EQUIPMENT 
MINJTATURIZED SPHERICAL 
PELLET INTEGRATING ACCELEROMETER 
AD=-603 747 
HIGH ALTITUDE 
EFFECT OF AGE aNd 
ALTITUDE ON TOLERANCE, 
AD-603 932 le 
ACETAL PLASTICS 
RADIATION DAMAGE 
NUCLEAR RADIATION EFFECTS 
ON THE MECHANICAL PROPERTIES 
OF ACETAL RESINS DELRIN 
AND CELCON, 
AD=-604 O16 Olv. 14 
acousrtig¢ EQUIPMENT 
SEMICONDUCTOR DEVICES 
MICROWAVE ACOUSTIC DELAY 
LINE AND RELATED ACTIVE 
0-604 250 
acgustics 
YLINORICAL BODIES 
SOUND RADIATION FROM SUBMERGED 
CYLINDRICAL SHELLS OF FINITE 
LENGTH, 
AO-603 $31 2s 
acousTics 
TRANSOUCERS 
INTENSITY MEASUREMENT 
IN NEAR FTELOS AND 
REVERBERANT SPACES, 
A0-603 743 Olv.e. 2s 


ACRYLIC RESINS 
EXPLOSION EFFECTS 
BEHAVIOR OF PLEXIGLAS 
UNDER SHOCK LOADING 
By A TETRYL DONOR, 
AD=-603 656 Olv, 22 


ADAPTIVE CONTROL SYSTEMS 
AEROSPACE CRAFT 
COMPARISON OF HIGH<GAIN@=LINEAR 
AND SELF-ADAPTIVE FLIGHT 
CONTROL SYSTEMS WITH 
NONLINEARITIES INTRODUCED, 
AD=603 953 OlVv. 12 


ADAPTIVE CONTROL SYSTEMS 

DESIGN 

APPLICATION OF LIMIT=CYCLE 
AND PARAMETER@=PERTURBATION 
ADAPTIVE TECHNIQVES TO 
CONTROL OF THE FLEXIBLE 
SUPERSONIC TRANSPORT, 

AD=604 DIV. 


ADAPTIVE CONTROL SYSTEMS 
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AD-603 S67 


AERODYNAMIC CHARACTERISTICS 
CONICAL BODIES 
THERMAL STRESSES IN 
CONTEAL SHELLS» 
Ap-604 130 9 


AERODYNAMIC CHARACTERISTICS 
PARACHUTES 
THEORETICAL PARACHUTE 
INVESTIGATIONS; BEHAVIOR 
AT SUBSONIC AND SUPERSONIC 
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ad=603 723 OlV. 
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CHEMICAL WARFARE aGENTS 
OISSEMINATION OF SOLID 
AND LIQUID Cw AGENTS, 
AD=603 644 OlvVe 2 
AEROSOLS 
FLUID DYNAMIC PROPERTIES 
NUMERICAL SOLUTION TO 
THE FLOW OF a GAS@SOLID 
SUSPENSION THROUGH A 
NOZZLE, 
AD=604 107 Olv.e. 
AEROSOLS 
INFRARED RAODJATION 
EXPERIMENTAL STUDY OF 
INFRASRED SCATTERING 
By CLOUDS OF PARTICLES, 
AD=603 85) Olv,. 2s 
AEROSPACE CRAFT 
COMPUTERS 
AUTOMATIC RECOVERY FROM 
TRANSIENT MALFUNCTIONS 
IN SPACE COMPUTERS, 
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AEROSPACE PLANES 
FLIGHT CONTROL SYSTEMS 
FLIGHT CONTROL SYSTEM 
DEVELOPMENT 
AEROSPACE PLANES 
LANOING GEAR 
(OYNa=SOAR) LANDING 
GEAR DEVELOPMENT AND 
QUALIFICATION PROGRAM, 
AFTERIMAGES 
VISION 
VISUAL APTER@=1 MAGE 
AS A SOURCE OF INFORMATION, 
ad-603 S46 28 
AGING (MATERIALS) 
QUARTZ RESONATORS 
QUARTZ CRYSTAL AGING 
AD-604 269 8 
AGRICULTURE 
ECONOMICS 
PRODUCTIVITY AND WELFARE 
IN SOVIET AGRICULTURE, 
AD=603 839 
SOVIET AGRICULTURAL 
PROSPECTS, 
Ad=604 074 32 
AIR FORCE RESEARCH 
OIGITAL COMPUTERS 
RAND'S DIGITAL COMPUTER 
EFFORT, 
AD=604 166 30 
AIR FORCE RESEARCH 
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A BRIEF or 
IN@HOUSE RESEARCH, 
AD-604% 007 25 
AIR INTAKE FILTERS 
GaS TURBINES 
OUST CONCENTRATION MEASUREMENT 
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TRAIN MARK If, 
AD=604 027 
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SURVEY AND ANALYSIS 
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TECHNIQUES, 
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NON-MILITARY AND OLDER MILITARY 
RESEARCH REPORTS 


marked with asterisk 
are included the subject index. 


Aircraft and Flight Equipment 


237 
OTS Prices: $0.50 


National Aeronautical Establishment, Ottawa (Ontario), 

THE EFFECT THRUST VARIATION WITH FORWARD 

SPEED THE STOL PERFORMANCE OVER- 

LOADED TILT-WING VTOL AIRCRAFT, 

Aeronautical rept, 

Neal Jul 63, 32p LR-373A, 
Unclassified report 


Descriptors: (*Vertical take-off planes, Aerodynamic 
characteristics), Take-off, Landings, Thrust, Variable- 
incidence wings, Landing fields, 


appears that the take-off manoeuvre more dependent 
the thrust variation with forward speed than the land- 
ing The take-off and landing from 50-foot 
obstacle may achieved approximately 500 feet 
all-up-weight between and percent greater than the 
VTO all-up-weight depending the thrust variation 
assumed, (Author) 


Astronomy, Geophysics and 
Geography 


119 2,1 
OTS Prices: $1.00/MF $0.50 


Air Force Cambridge Research Labs., Bedford, 
REVIEW STUDIES RELATING METEOROLOGICAL 
PARAMETERS SNOW CONDITIONS THE 
GREENLAND ICE CAP. 
GRD research notes, 
Koenig. Feb 62, 17p 
8623, Task 86231 
AFCRL 259, AFCRL GRD 
Unclassified report 


Descriptors: (*Greenland, Snow), (*Snow, Greenland), 
(*Weather forecasting, Greenland), Meteorological 
parameters, Landing fields, Arctic regions, Temper- 
ature, Micrometeorology, All-weather aviation, Sur- 
face properties, Density, Wind, Aging (Materials), 


Supply missions Dew Line sites the Greenland Ice 
Cap must land unprepared landing strips. Although 
6-hour weather observations are regularly received 
Sondrestrom Air Base (the launch point), forecasting the 
surface conditions these places poses special prob- 
lems because site personnel make snow 
the interests flying safety study was started 
determine snow surface conditions could corre- 
lated with the reported weather conditions; but inten- 
sive literature search yielded only meagre pertinent 
information, Sufficient correlation has been established 
warrant further work, including the taking snow 
and micrometeorological observations the sites for 


period and the reduction this data that 
reliable charts will available pilots these 
similar missions, (Author) 


Communications 


OTS Prices: $0.50 


Naval Supply Research and Development Facility, 
Bayonne, 
OPERATIONAL EVALUATION EXPERIMENTAL 
SIGNAL FLAGS, 
Franz Merz, and Jack Naimer, Apr 63, 34p 
Task 001(1) and (2) 

Unclassified report 


(*Textiles, Visual signals), (*Visual sig- 
nals, Textiles), (*Acrylonitrile polymers, Visual signals), 
Communication systems, Communication equipment, 
Navy, Colors, Visibility, Naval vessels (Combatant), 
Cotton textiles, Fibers 


This report deals with operational evaluation 

newly developed acrylic fiber signal includes 

analysis the reports from the five participating 
ships, visual range and durability were 
demonstrated for the new flags, well quicker dry- 
ing and less tendency The flags are being recom- 
mended for adoption, although work will continue cor- 
rect some minor (Author) 


16. Medical Sciences 


088 Div. 
OTS Prices: $1.00/MF $0.50 


Naval Medical Research Bethesda, Md, 
PHOTOELECTRIC DETERMINATION METHANOL 
BIOLOGICAL MATERIAL, 
Rept. 
John Gajewski and Alsdorf, Jr. 
Jun 48, 12p 
Proj. NM007 031 
Unclassified report 


Descriptors: (*Alcohols, Diagnostic agents), (*Body 
fluids, Alcohols), Medical equipment, Body fluids, 
Colorimetric analysis, Chromates, 
Blood analysis, 


method described for the determination methanol 
biological material, employing oxidation with potas- 
sium dichromate sulfuric acid solution and measuring 
the intensity the dichromate color 440 millimicrons 
with the Evelyn photoelectric colorimeter, (Author) 


102 Div. 
OTS Prices: $1.00/MF $0.50 


Naval Medical Research Inst., Bethesda, 
PREVENTION ALLOXAN DIABETES SODIUM 
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was degraded two stages nitrogen-free oil, Oxi- 
dation and hydrolysis the Hofmann degradation prod- 
uct gave 12-ketotetradecanoic and dodecandioic acids, 
The keto acid was synthesized for comparison with the 
degradation product, the basis the accumulated 
evidence, the authors have proposed structure which 
accord with the chemistry (Author) 


PB-160 168 Div. 
OTS Prices: $2.00/MF $0.50 


Naval Medical Research Inst., Bethesda, Md, 
DEMONSTRATION CORROSION CASTS RELA- 
TIONSHIP GROSS MORPHOLOGY EMBEDDING 
CLEAR PLASTIC MODELS, 
Research 14, 211-226, 
Lloyd Hurley and Stein. Mar 56, 26p 
Proj. NM007 081 

Unclassified report 


Descriptors: (*Anatomical models, Blood circulation), 
(*Blood circulation, Frostbite), (*Frostbite, Healing), 
Freezing, Arteries, Veins, Morphology (Biology), 
Plastics, Rubber, Necrosis, Inhibition, Legs, Rabbits, 
Polyester plastics, 


The corrosion technique has been effective method 
demonstrating vascular changes studies experi- 
mental frostbite. appeared, however, that the cor- 
rosion casts would even more effective they could 
demonstrated relation the gross changes that 
occur the entire anatomical unit, such gangrene, 
ulceration, tissue loss, and scar tissue formation, 

This was accomplished method described 

which the corrosion specimens were placed latex 
rubber mold which had been prepared prior corro- 
sion, Clear Selectron plastic was then poured into 

this mold, producing replica the extremity 
which morphological relationships could easily 
distinguished, This method demonstrating structural 
relationships may have application other fields 
investigation, Such preparations would also useful 
teaching aids for the demonstration normal anatomy. 
(Author) 


PB-160 175 Div. 
OTS Prices: $1.00/MF $0.50 


Naval Medical Research Bethesda, 
DIFFERENTIAL RESPONSE BLOOD GLUTATHIONE 
AND SULFHYDRYL, ASSOCIATED WITH METHEMO- 
GLOBIN FORMATION DUE NITRITE AND PARA- 
AMINOPROPIOPHENONE, 
Research rept., vol. 12, 
Vollmer and Carey. Feb 54, 10p 

Unclassified report 


Descriptors: (*Alloxan, Diabetes), (*Blood proteins, 
Glutathione), (*Glutathione, Toxic tolerances), Blood 
chemistry, Hemoglobin, Erythrocytes, Thiols, Nitrites, 
Hemoglobin, Rats, Sulfur 


Two components blood sulfhydryl, measured 
methods devised for glutathione and sulfhydryl behaved 
differently under certain experimental conditions; the 
concentration the latter increased while that the 
former This behavior occurred during 
methemoglobin formation taking place both vivo and 
vitro when direct methemoglobin-former (nitrite) 
was used, but only vivo when 
agent (para-aminopropiophenone) was used, Some 
quantitative parallelism between the formation 
methemoglobin and the formation new sulfhydryl 
groups was Alloxan, poor methemo- 
globin former, significantly reduced the concentration 
blood glutathione without appreciably affecting the 
sulfhydryl level. Attention was drawn the similarity 
between some the preventive detoxifying effects 


sulfhydryl compounds and methemoglobin formers, 
and was suggested that common mechanism might 
provided through the appearance new sulfhydryl 
groups during methemoglobin formation, indicated 
these (Author) 


192 Div. 
OTS Prices: $1.00/MF $0.50 


Naval Medical Research Inst,, Bethesda, 
THE ACCELERATION PLASMA COAGULATION 
LOW CONCENTATIONS HEPARIN, 
Rept. 
Eugene Cronkite and Frederic 
Jan 48, 18p 
Proj. NM007 039 
Unclassified report 


Descriptors: (*Blood plasma, Coagulation), (*Heparin, 
Blood coagulation), (*Blood coagulation, Heparin), 
Radiation sickness, Anticoagulants, Dosage, 
Prothrombin, Fibrinogen, Thrombin, 


The acceleration plasma coagulation low concen- 
tration heparin (0.001 mg. per cc.) shown 
statistically Evidence that the same phenomenon 
operates whole blood presented, (Author) 


PB-160 197 Div. 


Naval Medical Research Bethesda, Md. 
ANGIOARCHITECTURAL CHANGES ASSOCIATED 
WITH RAPID REWARMING SUBSEQUENT 
FREEZING 
Research vol. 14, 237-258, 
Lloyd Hurley. Mar 56, 24p 
Proj. 081 
Unclassified report 


Descriptors: (*Frostbite, Healing), (*Blood circulation, 
Frostbite), Exposure, Legs, Rabbits, Freezing, 
Anatomical models, Vinyl plastics, Necrosis, 
Arteries, Veins, 


Severe cold injury much vascular emergency 
sudden arterial Recent studies the effect 
rapid thawing following local cold injury indicate that 
tissue damage need not completely irreversible, The 
significant role played recanalization and revasculari- 
zation and the development anastomotic channels the 
recovery the frozen hind limb the rabbit has been 
demonstrated radiographically and corrosion 
Radiological visualization the details the vascular 
bed injecting metallic mercury has proven superior 
other procedures. Vinyl acetate injected specimens were 
digested percent hydrochloric acid produce casts 
the vascular The survival approxi- 
mately percent tissue that had been frozen 
temperature -15° for minutes when rapidly re- 
warmed lends optimistic view the problem 
Tpis study indicates that prime im- 
portance vascular integrity morbidity 


PB-160 244 
OTS Prices: $0.50 


Naval Medical Research Bethesda, Md. 

THE EFFECTS VARIOUS SUBSTANCES THE 
ACUTE TOXICITY AND BLOOD LEVEL 

Rept, no. 

John Gajewski, Richardson, and 

Alsdorf, Jun 48, 14p 


Proj. 031 Unclassified report 
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“Spectra (Visible and ultraviolet), High-speed photog- 
raphy, Electrons, Temperature, 


critical investigation the applicability Boltzmann 
factors and Saha equations moving inhomogeneous 
plasma was carried out. Deviations from thermal 
equilibrium are discussed and approximate corrections 
are presented, Time resolved spectroscopic measure- 
ments the visible and ultraviolet regions the spec- 
trum and high speed photography were performed the 
magnetic phase preionized plasma 
with reverse trapped magnetic field straight cylin- 
drical single turn coil, The experimental results are 
compared predictions obtained machine calcu- 
lations the basis magnetohydrodynamic theory 

the two-fluid (Author) 


26. Production and Management 


988 Div. 26, 12, 14, 
OTS Prices: $8.75/MF $2.50 


Metcut Research Associates, Inc., Cincinnati, Ohio. 

MACHINING REFRACTORY MATERIALS, 

Final rept. for Nov 60-31 May 63, 

Norman Zlatin, Michael Field, William Koster, 

John Gould, Jul 63, 575p 

Contract AF33 600 42349, Proj. 532a 

ASD TDR63 581, ASD 532a 
Unclassified report 


Descriptors: (*Refractory materials, Machining), 
(*Heat-resistant metals and alloys, Machining), 
chining, Heat-resistant materials), Refractory metal 
alloys, Tungsten, Niobium alloys, Molybdenum alloys, 
Tantalum alloys, Nickel alloys, Steel, Phenolic plas- 
tics, Stresses, Ceramic fibers, Reinforcing materials, 
Glass, Ceramic materials, Zirconium compounds, 
Oxides, Aluminum compounds, Sheets, Machine shop 
practice, Cutting tools, Drilling, Space craft, Ceramic 
coatings, Friction, Tool steel, Zirconium alloys, 
Titanium alloys, Vanadium alloys, Chromium alloys, 
Cobalt alloys, Iron alloys, Carbon alloys. 


Machining characteristics are presented for unalloyed 
tungsten, molybdenum, columbium and tantalum alloys, 
Rene 41, B-120 VCA titanium, D6AC steel 52-58R 
Refrasil, Pyroceram, zirconium oxide and aluminum 
oxide coatings. These represent some the most dif- 
ficult machine materials presently being fabricated 
into aerospace components, Test data also included 
high speed edge milling high temperature 

sheet materials and Tornetic system drilling and 
tapping. (Author) 


27. Propulsion Systems 


OTS Prices: $3.00/MF $0.75 


Arnold Engineering Development Center, 
Arnold Air Force Station, Tenn, 
INVESTIGATION-OF 


James Hale. Nov 63, 74p 

AEDC TDR63 130, 

Unclassified report 


Descriptors: (*Nozzle clusters, Rockets), (*Diffusers, 
Nozzle clusters), (*Jet pump, Nozzle clusters), 
Rocket motor nozzles, Conical nozzles, Configuration, 
Simulation, Performance (Engineering), Fluid dynamic 


The investigation was performed determine the 
diffuser-ejector configuration which would best satisfy 
engine test requirement, Six basic series diffuser- 
ejector geometric configurations were selected. Vari- 
ous combinations nozzle configurations were used 
drive the diffuser configurations being tested. The 
performance the various diffuser-ejector configura- 
tions was obtained both with and without ejected mass 
from the test cell, The major consideration the in- 
vestigation was the effect the diffuser geometric 
shape ejector performance and the effect ejected 
mass from the test cell the ejector performance, 
Correlation model data and one-dimensional isen- 
tropic relationship between diffuser-to-nozzle throat 
area ratio, cell-to-nozzle total pressure ratio, and 
ratio specific heats shown, 


28. Psychology and Human 
Engineering 


AD-429 835 28, 
OTS Prices: $1.00/MF $0.50 


Navy Medical Neuropsychiatric Research Unit, 


Diego, 


HABITUATION THE ORIENTING RESPONSE 
ALERT AND DROWSY SUBJECTS, 
David McDonald, Laverne Johnson, and 
David Hord, Dec 63, 12p 
Grant NSF GB922, Proj. 2304 
NMNRU 
Unclassified report 


Descriptors: (*Adaptation (Physiology), Psycho- 


physiology), (*Attention, Reaction (Psychology)), (*Sleep, 


Reaction (Psychology)), Autonomic nervous system, 
Galvanic skin response, Cardiovascular 


Alert and drowsy subjects (by EEG criterion) were 
compared two experiments for psychophysiological 
habituation the orienting response, Subjects 
Experiment (N=30) received presentations 
doorbell-type buzzer, and Experiment (N=69) they 
received presentations 500 cps tone, Compari- 
sons were made (1) galvanic skin response (GSR); 
(2) spontaneous GSR's between trials; (3) heart rate 
(HR) responses; (4) finger vascoconstriction responses; 
(5) finger temperature responses; and (6) 
Results showed that there were differences between 
groups GSR; however, the drowsy group showed con- 
sistently fewer spontaneous Cardiovascular re- 
sponse measures the drowsy groups showed consist- 
ently and significantly greater responses the later 
trials and, therefore, habituation these responses, 
This finding was more consistent for than vasom- 
otor response, (Author) 


PB-166 189 28, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 

FORGETTING ASSOCIATION MEMORY, 
Edward Feigenbaum and Herbert Simon, 
May 61, 10p 


Unclassified report 


Presented the National Conference the 
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30. Research and Research 
Equipment 


205 Div. 30, 
OTS Prices: $0.50 


Notre Dame Univ., 
HUMAN AND MECHANICAL RECOGNITION, 
Kenneth Sayre. May 62, 14p 
Unclassified report 


Pub, Methodos, XIV, no. 54, 27-40, 1962 


Descriptors: (*Pattern recognition, Reviews), 
Artificial intelligence, Perception, Learning, 
Cybernetics, Programming (Computers), 


32. Miscellaneous Arts and Sciences 


298 Div. 
OTS Prices: $0.75 


System Development Corp., Santa Monica, Calif, 

THE METHODOLOGY SEMEMIC ANALYSIS WITH 

SPECIAL APPLICATION THE ENGLISH 

PREPOSITION, 

Unclassified report 


Descriptors: (*Language, Analysis), Theory, Machine 


The paper describes the stratificational theory with 
emphasis sememic analysis and then gives detail 
sememic analysis the major prepositions the 
English language and some conclusions about the linguis- 
tic environment the individual 


PB-166 187 Div. 32, 
OTS Prices: $0.50 


Patent Office, Washington, 
PATENT OFFICE MECHANIZED SEARCHING, 
Progress rept. 
Don Andrews. Apr.58, 12p 
Unclassified report 


Presented for American Chemical Society, San Francisco, 
Calif., 14-18 Apr 


Descriptors: (*Information retrieval, Patents), 
(*Punched cards, Patents), (*Patents, Information re- 
trieval), United States government, Steroids, Chemical 
compounds, Input-output devices, Law. 


The Patent Office experience with seven months rou- 
tine mechanical searching fully operational basis 

discussed, The mechanized art that the chemical 
steroid compounds which comprises twelve approxi- 
mately 1100 subclasses Class 260 dealing with organic 
chemistry. All information these patents pertaining 
steroid compounds has been recorded deck 
punched cards, one for each patent, system already 
widely For the actual machine operation the 
Patent Office has successfully trained file clerks with 
excellent results, The examiner does only the profes- 
sional work propounding the question questions 
searched and evaluating the legal and scientific sig- 
nificance the patents selected the machine, The 


Bole limitation the present mechanization system 
that inherently limited the steroid field its 
coding system and thus cannot extended without 
change other subject This however, the 
subject further work the Patent Office Staff and 
more may forthcoming shortly the problem 

generally applicable system for encoding any 
chemical compound well the various procedures 
and processes chemistry. 


203 Div. 
OTS Prices: $0.50 


Milan (Italy). 
FIRST DRAFT ENGLISH INPUT PROCEDURE 
FOR MECHANICAL TRANSLATION, 
Ernst von Glasersfeld. Mar 62, 32p 

Unclassified report 


Pub, Methodos, XIV, 54, 47-77, 1962 
(Milan, 


Descriptors: (*Machine translation, Language), 
(*Programming (Computers), Machine translation), 
Italy, 


The report presents input procedure for English 
machine translation, The procedure attempt 
achieve operational economy using the concept 
(correlational nets), Single sentence input texts, each 
containing special 'End were employed. 


PB-166 204 Div. 
OTS Prices: $1.00 


Office Science Information Service, National Science 
Foundation, Washington, 
PREPRINTS FOR SEMINAR MECHANICAL 
TRANSLATION, 
Apr 64, 154p 

Unclassified report 


Papers presented the Japanese participants the 

Seminar Mechanical Translation, Tokyo, 
Apr 64, under the auspices Panel the 
Japan Committee Scientific 


Descriptors: (*Machine translation, Japan), (*Symposia, 
Machine translation), Digital computers, Language, 
Communication theory, Programming (Computers), 
Analysis. 


Contents: Status and problems mechanical translation 
Japan; Psycho-linguistic studies mechanical trans- 
lation Japan; Japanese grammar the zeroth approxi- 
mation; English-Japanese translation formulas; Verb 
patterns for the basis sentence generation; ap- 
proach the general theory natural Pro- 
cedure for pre-editing Japanese; Mechanical transla- 
tion pre-edited Japanese; survey oriented 
hardware Japan; Models and strategies for MT; 
Automatic segmentation Japanese text; Design the 
special purpose computer KT-2, 


211 Div. 
OTS Prices: $0.75 


Pennsylvania Univ., Philadelphia, 
TRANSFORMATIONS AND DISCOURSE ANALYSIS 
PROJECTS, 50. TRANSFORMATIONAL TRANSLATION: 
ENGLISH GERMAN, 
Langerhans, Aug 63, 104p 

Unclassified report 


Descriptors: (*Language, Analysis), Theory, 
Machine translation. 
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U.S. DEPARTMENT COMMERCE FIELD OFFICES 


SERVE THE BUSINESS COMMUNITY 


The Department Commerce maintains Field Offices enable the business community 
avail itself locally Government facilities designed promote commerce. Working closely with 
various units the Department and, when necessary, with other Government agencies, the Field 
Offices provide business services manufacturers, wholesalers, retailers, trade publications, trade 
associations, advertising agencies, research groups, financial institutions, and exporters and importers. 

Experienced personnel will gladly assist the solution specific problems, explain the scope 
and meaning regulations administered the Department, and provide practical assistance the 
broad field domestic and foreign commerce. Offices act official sales agents the Super- 
intendent Documents, and maintain extensive business reference library containing periodicals, 
directories, publications and reports from official well private sources. 

Among the many services which businessmen have found value are: 


GENERAL 
Management and business aids 
Establishing new business 


BASIC ECONOMIC DATA 

Census data with national and often State and 
regional breakdowns, manufacturing wholesal- 
ing, retailing, service industries, employment and 
unemployment, population, housing, agriculture 
Basic records national income and product, 
regional trends, balance payments, foreign aid 
MARKETING AND DISTRIBUTION 

Development and maintenance markets 

Distribution channels, facilities and services 

Marketing and distribution statistics 


COOPERATIVE OFFICES 


PRODUCTION 

Modernization plant processes and other tech- 
nological aids 

Development new products 

Government-owned patents for free license 

Commodity standards 


FOREIGN TRADE AND INVESTMENT 


Tariff and exchange regulations 

Import and export quotas, licensing regulations 
Statistics imports and exports 

Investment and trade opportunities abroad 

Economic conditions foreign countries 


make the services the Department Commerce more widely available, agreements 


have been entered into with more than 750 Chambers Commerce, Manufacturers 


and similar business groups under which these organizations have become official Cooperative Offices 
the Department. specific information not hand the Cooperative Office, your problem 
will referred the nearest Departmental field office. 


Department Field Offices 


Albuquerque, N. Mex., 87101, U.S. Courthouse. 247-0311. 

Anchorage, Alaska, 99501, Room 306, Loussac-Sogn Building. Phone: BR 
2-9611. 

Atlanta, Ga., 30303, 75 Forsyth St., N.W. JAckson 2-4121. 

Baltimore, Md., 21202, 305 U.S. Customhouse, Gay and Lombard Streets. 
Phone: PLaza 2-8460. 

Birmingham, Ala., 35203, Title Bldg., 2030 Third Ave., North. Phone: 325- 
3131. 

Boston, Mass., 02110, Room 230, 80 Federal Street. CApitol 3-2312. 

Buffalo, N.Y., 14203, 504 Federal Building, 117 Ellicott Street. Phone: 842- 
3208. 

Charleston, S.C., 29401, No. 4, North Atlantic Wharf. Phone: 722-6551. 

Charleston, W. Va., 25301, 3002 New Federal Office Building, 500 Quarrier 
Street. Phone: 343-6196. 

Cheyenne, Wyo., 82001, 207 Majestic Bidg., 16th& Capitol Ave. Phone: 634- 
5920. 

Chicago, Ill., 60606, Room 1302, 226 West Jackson Blvd. 828-4400. 

Cincinnati, Ohio, 45202, 8028 Federal Office Building, 550 Main Street. Phone: 
381-2200. 

Cleveland, Ohio, 44101, 4th Floor, Federal Reserve Bank Bldg., East 6th St. 
& Superior Ave. 241-7900. 

Dallas, Tex., 75202, Room 1200, 1114 Commerce Street. Riverside 9-3287. 

Denver, Colo., 80202, 142 New Custom House, 19th & Stout Street. Phone: 
297-3246. 

Des Moines, lowa, 50309, 1216 Paramount Building, 509 Grand Avenue. Phone: 
284-4222. 

Detroit, Mich., 48226, 445 Federal Bldg. 226-6088. 

Greensboro, N.C., 27402, Room 407,.U.S. Post Office Building. 273-8234. 

Hartford, Conn., 06103, 18 Asylum St. Phone: 244-3530. 

Honolulu, Hawaii, 96813, 202 International Savings Bldg., 1022 Bethel Street. 
Phone: 588667. 

Houston, Tex., 77002, 5102 Federal Bidg., 515 Rusk Ave. CA 8-0611. 

Jacksonville, Fla., 32202, 512 Greenleaf Building, 208 Laura Street. 
4-7111. 

Kansas City, Mo., 64106,.Room 2011, 911 Walnut Street. BAltimore 1-7000. 


Los Angeles, Calif., 90015, Room 450, Western Pacific Building, 1031 S. 
Broadway. 688-2830. 

Memphis, Tenn., 38103, 345 Federal Office Building, 167 N. Main Street. 
Phone: 534-3214. 

Miami, Fla., 33130, 1628 Federal Office Bldg., 51S.W. First Avenue. Phone; 
350-5267. 

Milwaukee, Wis., 53203, Straus Bidg., 238 W. Wisconsin Avenue. Phone: BR 
2-8600. 

Minneapolis, Minn., 55401, Room 304, Federal Bldg., 110 South Fourth Street. 
Phone: 334-2133. 

New Orleans, La., 70130, 1508 Masonic Temple Bldg., 333 St. Charles Avenue. 
Phone: 527-6546. 

New York, N.Y. 10001, 61st Fl., Empire State Bldg., 350 Fifth Avenue. LOng- 
acre 3-3377. 

Philadelphia, Pa., 19107, Jefferson Building, 1015 Chestnut Street. WAlInut 
3-2400. 

Phoenix, Ariz., 85025, New Federal Bldg., 230N. First Avenue. Phone: 261- 
3285. 

Pittsburgh, Pa., 15222, 1030 Park Bldg., 355 Fifth Avenue. Phone: 644-2850. 

Portland, Oreg., 97204, 217 Old U.S. Courthouse, 520 S.W. Morrison Street. 
226-3361. 

Reno, Nev., 89502, 1479 Wells Avenue. Phone: FA 2-7133. : 

Richmond, Va., 23240, 2105 Federal Building, 400 North 8th Street. Phone: 
649-3611. 

St. Louis, Mo., 63103, 2511 Federal Bidg., 1520 Market Street. MAin 2-4243. 

Salt Lake City, Utah, 84111, 3235 Federal Building, 125 South State Street. 
524-5116. A 

San Francisco, Calif., 94102, Federal Building, 450 Golden Gate Avenue. 
Phone: 556-5864. 

Santurce, Puerto Rico, 00907, Room 628, 605 Condado Avenue. Phone: 723- 
4640. 

Savannah, Ga., 31402, 235 U.S. Courthouse and Post Office Bldg., 125-29 Bull 
Street. ADams 2-4755. 

Seattle, Wash., 98104, 809 Federal Office Bldg., 909 First Avenue. MUtual 
2-3300. 
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